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THE  AMERICAN  CHEMICAL  SOCIETY. 


I. — Proceedings. 
Regular  Meeting^  January  3d^  1881, 

At  9  P.M.  the  Society  was  called  to  order  by  its  President, 
Prof.  Charles  F.  Chandler,  who  occupied  the  chair.  Sixteen 
members  were  present. 

The  minutes  of  the  last  meeting  were  read  by  Mr.  Arthur  H. 
Elliott,  late  Recording  Secretary,  and  adopted. 

A  copy  of  the  last  annual  report,  as  tiled  with  the  County 
Clerk,  was  read  by  Mr.  Arthur  H.  Elliotp,  also  a  report  of  the 
laflt  meeting  of  the  Board  of  Directors,  December  13th,  1880. 

The  following  gentlemen  were  nominated  : 
As  associate  member : 

Mr.  E.  K.  Dunham,  School  of  Mines,  N.  Y. 

(  Arthur  H.  Elliott, 
Nominated  by-!  C.  F.  Chandler, 

(  E.  Waller. 

As  members : 

Mr.  James  F.  Slade,  5  East  Thirty-eighth  street,  N.  Y. 

(  James  H.  Stebbins,  Jr.. 
Nominated  by<  Arthur  H.  Elliott, 

(  C.  F.  Chandler. 

Mr*  Theodore  M.  Hopke. 

(  ArtiAjr  H.  Elliott, 
Nominated  by -J  C.  F.  Chandler, 

f  M.  Benjamin. 

The  following  gentlemen  resigned  their  membership : 

Prof.  Ira  Rkmsen,  resignation  accepted  unanimously. 
Prof.  Saddler,  resignation  accepted  unanimously. 
Mr.  C.  W.  Drew,  Burlington,  Vt.,  resignation  accepted  unani- 
mously. 
Mr.  Harklet,  resignation  accepted  unanimously. 


2  PROCEEDINGS. 

It  was  announced  that  the  Board  of  Directors  had  reduced  the 
annual  dues  to  $5.00. 

After  considerable  discussion  their  action  was  adopted  with 
but  one  dissenting  voice. 

It  was  announced  that  the  Board  of  Directors  had  altered  the 
day  of  meeting  from  Thursday  to  Monday.  After  some  discussion 
their  action  was  unanimously  adopted. 

On  motion  the  Society  adjourned. 

ALBERT  H.  GALLATIN, 

liecording  Secretary, 


THE  AMERICAN  CHEMICAL  SOCIETY. 


II. — Proceedings. 
Regular  Meeting^  Febi*uary  llih^  1881. 

At  8:30  a  quornm  being  present,  but  the  President  and  Secre- 
tary being  absent,  the  meeting  was  called  to  order  by  Vice-Presi- 
dent Leeds. 

The  chairman  stated  that  in  the  absence  of  the  Secretary  and  the 
minutes,  the  regular  order  of  business  would  be  suspended,  but 
that  some  nominations  for  membership  which  had  been  favorably 
reported  xi\yon  by  the  Committee  on  Nominations,  and  which  had 
been  delayed,  should  now  be  acted  upon.  The  names  being  duly 
read  were  as  follows: 

Prof.  E.  N.  Venable,  Chapel  Hill,  North  Carolina. 


J.  w. 

■^  C.  F. 
(A.  H. 


Mallett, 
Nominated  by-jC.  F.  Chandler, 

Elliott. 


E.  K.  Dunham,  School  of  Mines,  N.  Y. 


(A.  H. 

\  C.  F. 
(e.  Wi^ 


Elliott, 
Nominated  by-j  C.  F.  Chandler, 

~   Waller. 


Dr.  N.  Gerber,  45  S.  Washington  square,  N  Y. 

i  H.  En  DEM  ANN, 

Nominated  by-j  A.  Behr, 

(  J.  H.  Stebbins,  jr. 

James  F.  Slade,  5  East  Thirty-eighth  street,  N.  Y. 


Jas.  H.  Stebbins,  Jr., 
Nominated  by-{  A.  H.  Elliott, 

C.  F.  Chandler. 


Theodore  M.  Hopke. 


( A.  H.  e 

\  C.  F.  Ci 
(  M.  Benj 


Elliott, 
Nominated  by-{  C.  F.  Chandler, 

Benjamin. 


On  motion,  the  Vice-President  was  directed  to  deposit  an  affirm- 
ative vote  for  the  names  unless  some  objection  was  made.  Such 
ballot  was  duly  made,  and  the  nominees  were  all  declared  elected 
to  membership. 


4  PEOOEEDINGS. 

Prof.  Leeds  then  read  the  papers  announced  for  the  evening : 

1.  "  Upon  the  Invariable  Production,  not  only  of  Ozone  and 
Hydrogen  Peroxide,  but  also  of  Ammonium  Nitrate,  in  the  Ozona- 
tion of  Purified  Air  by  Moist  Phosphorus."   By  Dr.  A.  R.  Leeds. 

2.  "  Upon  the  Action  of  Ozone,  Oxygen  and  Nascent  Oxygen 
upon  Benzene."     By  Dr.  A.  R.  Leeds. 

3.  "  On  a  New  Class  of  Aromatic  Sulphurous  Acids."  By  Dr. 
A.  R.  Leeds.* 

These  papers  passed  to  the  Committee  on  Publication  without 
discussion. 

Mr.  Stebbins  then  presented  a  short  paper,  "  On  a  New  Class  of 
Azo  Compounds,  properly  called  '  Tetrazo  Compounds.' " 

Which  also  passed  to  the  Committee  on  Publication  without 
discussion. 

Then  by  invitation  from  the  Secretary,  Mr.  Wallace  Gould 
Levison  presented  a  note  "  On  Absorption  Spectra  of  Selenite, 
Mica,  and  other  Substances  Viewed  by  Polarized  Light." 

In  discussing  the  paper,  Mr.  Giur  thought  some  of  the  phenom- 
ena described  might  be  due  to  the  interspaces  of  the  substances 
from  their  foliated  structure  and  general  heterogeniety. 

Prof.  Leeds  6,1so  discussed  some  of  the  points  taken  in  the  paper. 
Notice  was  then  given  that  Mr.  Benjamin,  at  the  next  Conversa- 
zione, would  exhibit  specimens  of  Balmain's  luminous  paints. 

The  Society  then  adjourned. 

E.  R.  SQUIBB,  Vice-Pres., 

Acting  Secretary. 

*  For  the  pffesent  withdrawn  by  the  author. — Ed. 
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III. — Upon  the  Invariable  Production,  not  only  of  Ozone  and 
Hydrogen  Peroxide,  but  also  of  Ammonium  Nitrate,  in  the 
Ozonation  of  Purified  Air  by  Moist  Phosphorus. 

By  Dr.  A.  R  Leeds. 

As  the  result  of  very  numerous  quantitative  experiments  per- 
formed two  years  ago,  and  published  in  the  Journal  American 
Chemical  Society,  I,  145,  and  Chemical  News  for  August,  1879 
("Upon  ammonium  nitrite,  and  upon  the  by-products  obtained  in 
the  ozonation  of  air  by  moist  phosphorus"),  I  gave  the  proofs  of  the 
statement  contained  in  the  heading  of  this  article,  and  the  determi- 
nation of  the  amounts  of  the  three  substances  formed.  Forthwith, 
under  the  title  "  Is  ozone  produced  during  the  atmospheric  oxidation 
of  phosphorus?"  (Chemical  NeioSy  40,  96)  Mr.  Kingzett,  without 
waiting  to  disprove  any  of  the  above  propositions  by  experiment, 
asserted  that  "  There  is  no  known  process  of  sloio  oxidation  which 
has  been  established  to  prodtice  ozofie,^^  and  that  the  gaseous  body 
which  I  had  obtained  and  experimented  upon,  was  altogether  perox- 
ide of  hydrogen.  Mr.  Kingzett  insisted  that  the  long  series  of  wash- 
bottles  and  purifiers,  which  I  had  used  to  absorb  and  hold  back  as  far 
as  possible  the  hydrogen  peroxide,  did  not  militate  at  all  against  his 
assumption,  for  the  reason  that  peroxide  of  hydrogen  suspended  in  a 
vesicular  condition,  might  pass  through  all  the  washing  liquids  and 
constitute  the  only  active  agent  in  the  escaping  gas.  How  greatly 
Mr.  Kingzett's  views  have  altered  may  be  seen  from  the  fact  ("  Re- 
port upon  the  atmospheric  oxidation  of  phosphorus,  etc.,"  Journal 
Chemical  Society^  December,  1880)  that  the  points  most  dwelled 
upon  by  him  in  this  la^  paper  are,  that  the  escaping  gas  contains  no 
peroxide  of  hydrogen  whatsoever,  but  consists  entirely  of  ozone,  and 
that  "  the  peroxide  of  hydrogen  formed  in  the  process  is  entirely  de- 
posited in  the  w^ater  contained  in  the  oxidisers  ;  and  if  it  cannot 
escape  condensation  in  the  aqueous  spray  and  vapor  of  the  oxidisers, 
it  cannot  be  expected  to  escape  solution  in  five  wash-bottles." 

Since  the  statements  of  Mr.  Kingzett  now,  are  diametrically 
opposed  to  those  which  he  made  when  he  attacked  my  results  in  the 
beginning,  I  think  it  will  facilitate  the  labors  of  future  workers  in 
this  field,  if  I  present  a  brief  summary  of  the  facts  hitherto  estab- 
lished. 

When  I  first  entered  upon  the  study  of  the  phenomena  exhibited 
in  the  aerial  oxidation  of  moist  phosphorus  (October,  1878),  the  first 
difficulty  encountered  arose  from  the  unsatisfactory  character  of  the 
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apparatus  previously  employed,  and  the  impossibility  of  obtaining 
a  stream  of  oxidised  air  containing  a  uniform  and  definite  percent- 
age of  ozone.  These  difficulties  disappeared  when  it  was  ascertained 
that  the  volume  of  ozone  produced,  under  given  conditions,  was  a 
definite  function  of  the  temperature,  and  might  accordingly  be  ex- 
pressed by  a  curve,  having  its  origin  at  6°  C,  at  which  temperature 
the  production  was  nul,  and  arriving  at  its  maximum  at  24°,  from 
this  point  falling  off  again  rapidly.  The  manipulation  was  rendered 
easy  by  the  phosphorus  ozonator,  described  along  with  the  volume- 
temperature  experiments  (Journal  American  Chemical  Sociei'y,  i, 
8,  and  Chem,  News,  40,  157).  These  results  were  referred  to  by  Mr. 
Kingzett  in  the  Chemical  News  for  August,  1879,  and  yet  in  his  earlier 
experiments  pei-formed  long  subsequently  (February,  1880),  he  states 
that  he  obtained  no  satisfactory  evidence  of  the  production  of  ozone, 
and  but  little  evidence  of  the  production  of  peroxide  of  hydrogen. 
Later  on,  when  working  in  summer  weather,  Mr.  Kingzett  obtained 
better  results,  and  discovered  that  his  previous  failures  had  been  due 
to  his  having  conducted  the  experiments  at  too  low  temperatures. 

In  plotting  the  volume-temperature  curve,  the  water  in  the  jars 
of  the  ozonator  was  replaced  by  a  solution  of  potassium  bichromate 
and  sulphuric  acid  of  such  strength,  that  the  surface  of  the  phos- 
phorus was  kept  clean  without  undergoing  the  danger  of  ignition 
from  too  concentrated  acid  and  too  rapid  oxidation.  Mr.  Kingzett 
states  that  "  such  a  method  of  experiment  obviously  precluded  exam- 
ination for  peroxide  of  hydrogen  in  this  solution,  in  which  the  phos- 
phorus was  partially  submerged,"  and  explained  why  he  found  the 
relation  of  peroxide  of  hydrogen  to  ozone  at  1  :  400. 

The  comment  of  Mr.  Kingzett  would  have  been  only  too  just  if  I 
had  looked,  or  proposed  to  look,  in  an  acidified  potassium  bichromate 
bath  for  undecomposed  hydrogen  peroxide.  But  Mr.  Kingzett,  who 
criticised  both  papers  at  length  (loc,  cit,)y  must  have  known  at  that 
time,  a  year  and  a  half  ago,  though  apparently  he  has  since  forgot- 
ten, that  I  did  not  employ  such  a  method.  The  potassium  bichro- 
mate bath  was  employed  in  the  determination  of  the  volume-temper- 
ature curve  of  the  evolved  ozone  only,  and  in  that  investigation  no 
attempt  was  made  to  determine  the  hydrogen  peroxide  formed. 
That  question  was  taken  up  at  great  length  in  the  subsequent  paper 
upon  "  Ammonium  nitrite,  and  the  by-products  obtained  in  the 
ozonation  of  air  by  moist  phosphorus."  In  the  experiments  therein 
detailed,  and  in  which  the  determination  of  the  hydrogen  peroxide 
in  the  ozonising  chambers  and  in  the  various  wash-waters  is  express- 
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ly  considered,  not  merely  water,  but  water  especially  purified  for 
the  purpose,  was  employed.  This  and  many  other  precautions  were 
essential  at  that  time,  when  the  exact  nature  and  extent  of  the 
sources  of  error  were  unknown.  And  since  these  sources  of  error  are 
not  even  alluded  to,  nor  suitable  precautions  to  obviate  them  taken 
by  Mr.  Kingzett  in  his  paper,  it  will  be  necessary  to  emphasize  them 
here. 

At  that  time,  and  even  now,  the  generation  of  ammonium  nitrite 
by  evaporation  of  water  was,  and  is  taught,  as  an  established  fact. 
If  this  were  indeed  the  case,  the  ozonising  chambers  present  the  most 
favorable  conditions  for  its  generation,  and  the  nitrite  thus  formed 
woald  give  the  same  reaction  as  hydrogen  peroxide  or  ozone,  when 
we  came  to  titrate  the  water  in  the  ozonisers  with  an  acidified  solu- 
tion of  potassium  iodide.  The  elaborate  experiments  of  Bohlig, 
Zabelin  and  Carius,  however,  have  shown  that  this  is  not  true,  and 
that  the  alleged  formation  of  ammonium  nitrite  by  evaporation  of 
water  in  air,  never  takes  place  when  adequate  precautions  are  taken 
to  exclude  from  the  evaporated  water,  the  ammoniacal  compounds 
pre-existent  in  the  atmosphere.  Fortunately,  therefore,  this  source 
of  error  was  not  inherent  in  the  experiments  themselves,  and  it  only 
remained  to  guard  against  it  by  very  complete  washing  of  the  air 
drawn  through  the  ozonator. 

Again,  Goppelsroder  and  Carius  had  shown  that  when  ammonia 
is  brought  into  contact  with  ozone,  it  is  decomposed  with  the  forma- 
tion of  ammonium  nitrite  and  nitrate,  and  peroxide  of  hydrogen.  It 
was  essential,  therefore,  that  the  phosphorus  should  be  in  contact 
with  water  from  which  every  trace  of  ammonia  had  been  expelled. 
If  this  were  not  done,  the  origin  of  any  ammonium  compounds  or 
hydrogen  peroxide,  found  among  the  products  of  the  reaction,  would 
be  rendered  doubtful.  It  was  for  this  reason  that  all  the  water  em- 
ployed in  my  experiments,  in  which  a  determination  of  the  hydrogen 
peroxide  was  attempted,  was  aqua  purissima,  that  is,  water  redis- 
tilled until  it  did  not  give  the  slightest  reaction  for  ammonia  when 
treated  with  Nessler's  reagent. 

Moreover,  while  the  oxidation  of  water  to  hydrogen  peroxide  by 
free  ozone  had  been  abundantly  disproved,  yet  there  appeared  to  be 
much  reason  for  supposing  that  during  the  aerial  oxidation  of  moist 
phosphorus,  a  formation  of  hydrogen  peroxide  actually  took  place. 
If  this  were  true,  its  origin  could  not  be  ascribed  to  a  secondary 
action  due  to  the  ozone  first  formed,  but  to  the  same  series  of 
changes  as  those  which  led  up  to  the  oxidation  of  the  oxygen  mole- 
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cule  itself.  The  only  sufficient  assignable  cause  was  the  formation 
of  nascent  oxygen,  or  oxygen  in  the  atomic  condition,  such  as  it 
must  necessarily  enter  into  during  some  moment  of  the  chemical 
change,  when  a  substance  of  uneven  quantivalence,  like  phosphorus, 
undergoes  oxidation.  That  oxygen  in  an  uncombined  or  monatomic 
condition,  might  peroxidise  the  water  molecule,  while  oxygen  already 
combined  in  a  triatomic  molecule  might  not,  appeared  to  be  a  legiti- 
mate hypothesis.  That  nascent  oxygen  might  oxidise  the  nitrogen 
molecule  at  the  same  time,  and  generate,  in  the  presence  of  water, 
ammonium  nitrate,  I  regarded  likewise  as  a  not  improbable  supposi- 
tion. For  this  reason,  excessive  care  was  taken  to  preclude  the  pres- 
ence of  atmospheric  ammoniacal  or  nitrous  compounds,  both  in  the 
air  drawn  through  the  ozonator,  and  also  in  the  water  brought  into 
contact  with  the  phosphorus  in  the  ozonator  jars. 

The  mental  picture  which  was  formed  at  that  time  of  the 
sequence  of  phenomena  to  be  studied,  was  embodied  in  the  following 
equations,  the  last  three  being  imagined  as  contemporaneous : 

(1.)  P,  +  Oh  —  PA  +  P2O3  +  20,  +  O  +  O. 

(2.)  O,  +  O  =«  O3. 

(3.)  HOH  +  O  =  HOOH. 

(4.)  NN  +  2H,0  +  O  —  NH.NOs. 

The  experiments  performed  now  two  years  ago,  and  the  repeti- 
tion of  which,  though  in  an  imperfect  manner  and  with  the  neglect 
of  essential  precautions,  constitute  the  substance  of  Mr.  Kingzett's 
report  to  the  Chemical  Society  above  alluded  to,  were  framed  with 
a  view  of  testing  the  truth  or  falsity  of  the  above  propositions. 
What  these  experiments  actually  were,  may  be  seen  by  inspection  of 
the  accompanying  scheme  of  them,  which,  with  one  exception,  was 
followed  to  the  letter  • 

I.  Use  of  a  measured  amount  of  aqua  purissima  in  the  ozonator 
jars. 

II.  Complete  straining  and  washing  of  the  air  by  means  of  cotton 
wool,  aqua  purissima,  caustic  soda  and  sulphuric  acid,  both  of  the 
latter  previously  tested  and  shown  to  be  free  from  nitrogen  com- 
pounds. 

III.  Height  of  the  phosphorus  cakes  before  and  after  the  experi- 
ments. 

IV.  Amount  of  ammonia  in  the  jar-water  at  the  close  of  the  ex- 
periment. 

V.  Amount  of  the  nitrites  and  nitrates,  as  determined  by  reduc- 
tion. 
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VL  Amoant  of  nitrous  acid,  as  deteiinined  by  metadiamido- 
benzole. 

VII.  Amounts  of  phosphoric  and  phosphorous  acids,  and  of  hydro- 
gefi  peroxide  in  the  jar-water  (ozonising  chambers). 

Vin.  Estimation  of  ammonia,  nitrates  and  nitrites,  nitrous  acid 
alone,  phosphoric  acid,  phosphorous  acid  and  hydrogen  peroxide,  in 
the  water  used  to  wash  the  escaping  products  of  ozonation. 

IX.  Similar  estimations,  except  of  the  phosphorus  compounds,  in 
the  solutions  used  to  wash  the  entering  air. 

X.  Measurement  of  total  volumes  of  air  used,  and  of  ozone  after 
its  escape  from  the  water  employed  in  washing. 

With  regard  to  the  first  two  heads  of  this  scheme,  it  is  to  be  noted 
that  the  proof  of  the  exclusion  of  all  compounds  of  nitrogen  from 
the  substance  entering  into  the  reaction,  was  essential  to  establish- 
ing this  vital  fact — that  any  nitrogen  compounds  found  among  the 
products  were  the  results  of  chemical  changes  induced  in  the  process 
of  ozonation  itself.  That  this  preliminary  proof  was  of  the  highest 
importance  was  shown  by  the  results  of  the  investigation;  it  was 
found  that  while  no  ammonium  nitrite  was  present  in  the  water  of 
the  ozonising  chambers  or  in  the  wash-w^ter,  of  ammonium  nitrate  a 
considerable  amount  (27.39  mgrms)  was  present  in  the  first,  and  a 
determinable  quantity  (0.31  mgrra)  even  in  the  latter.  Until  ade- 
quate experimental  evidence,  therefore,  is  adduced  to  the  contrary, 
the  formation  of  ammonium  nitrate  during  the  ozonation  of  purified 
air  by  moist  phosphorus,  is  to  be  regarded  as  a  fact  which  cannot  be 
overlooked,  and  one  which  demands  an  explanation  in  any  theoretic 
account  of  the  chemical  phenomena  involved. 

Mr.  Kingzett,  however,  does  not  even  contemplate  the  possibility 
of  the  nitrogen,  which  is  relatively  the  most  abundant  of  the  sub- 
stances present,  taking  part  in  the  reaction.  To  say  nothing  of  the 
fact  that  his  arrangements  for  washing  the  air  were  inadequate,  there 
is  no  proof  given  that  the  water  used  by  him  in  contact  with  the 
phosphorus  was  pure.  If  it  was  ordinary  distilled  water,  it  certainly 
was  not  pure,  but  contained  the  very  body  (ammonia)  which  was  the 
worst  possible  impurity,  so  far  as  the  question  at  issue  was  con- 
cerned. Not  to  speak  of  the  discovery  of  Goppelsroder  and  Carius, 
that  ammonia  is  converted  by  ozone  into  hydrogen  peroxide  and  the 
nitrate  and  nitrite  of  ammonia.  No  experiment  is  narrated  by  Mr. 
Kingzett  in  which  he  sought  to  determine  whether  nitrous  acid  was 
present  or  not,  in  any  of  the  liquids  examined.    In  the  entire  absence 
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of  such  tests,  his  determinations  of  the  amounts  of  hydrogen  perox- 
ide, etc.,  are  correspondingly  incomplete.  That  this  is  not  hypocrit- 
icism,  is  shown  by  the  fact  that  the  dense  white  fumes  which  are 
seen  in  the  ozonising  chambers,  at  one  time  were  attributed  by  Schon- 
bein  to  ammonium  nitrite. 

By  referring  to  the  seventh  head  of  the  scheme,  it  will  be  seen 
that  the  determination  of  hydrogen  peroxide  in  the  ozonising  cham- 
bers was  expressly  mentioned,  and  as  preliminary  to  this  determina- 
tion, experiments  were  made  upon  the  possible  influence  of  phos- 
phorous acid  upon  the  titration  for  the  peroxide,  and  elaborate  pains 
were  taken  to  prove  the  absence  of  nitrous  acid  in  the  water  exam- 
ined. My  surprise  was  very  great  on  finding,  after  the  publication 
of  the  paper,  that  while  the  hydrogen  peroxide  in  the  wash-water, 
and  every  other  point  in  the  scheme  had  been  determined,  this  par- 
ticular estimation  had  been  overlooked.  For  this  reason,  in  every 
communication  written  subsequently,  I  have  never  committed  my- 
self to  any  statement  as  to  the  total  amount  of  hydrogen  peroxide 
produced,  knowing  that  it  was  the  sum  of  three  quantities: 

1st.  That  referred  to  under  the  seventh  head,  which  remains  be- 
hind in  the  jar-water. 

2d.  That  carried  forward  in  a  state  of  aerial  suspension,  and  part- 
ly detained  by  the  wash-water. 

3d.  That  escaping  along  with  the  ozone  in  the  evolved  gas. 

Mr.  Kingzett  has  called  my  attention  to  the  oversight  in  carrying 
out  this  important  part  of  the  general  scheme,  and  has  made  some 
estimations  of  the  amounts  of  hydrogen  peroxide  in  the  ozonising 
chambers.  Unfortunately,  from  his  use  of  an  acidified  solution  of 
potassium  iodide  as  a  reagent  for  titrating  the  evolved  gas,  and  from 
his  having  employed  a  fan  to  blow  the  air  through  the  apparatus 
without  indicating  the  method  of  measuring  the  air,  I  am  unable  to 
use  his  results. 

In  my  own  experiment,  in  which  66  liters  of  purified  air  were 
drawn  through  the  ozonator,  the  jars  containing  pure  water,  the 
amount  of  ozone  in  the  evolved  gas  was  44.47  mgrms;  that  of  hydro- 
gen peroxide  in  the  jar-water,  35.69  mgrms.  This  would  give  for  the 
ratio  of  the  ozone  to  the  hydrogen  peroxide,  in  this  particular  experi- 
ment, 1  :  0.8,  or  by  molecules  (O,  =  HjO,),  as  1  :  0.8. 

In  my  earlier  paper  (August,  1879),  the  amount  of  ozone  in  the 
evolved  gas  bore  to  the  amount  of  peroxide  of  hydrogen,  the  ratio  of 
400  :  1.  In  these  experiments,  it  was  supposed  that  a  long  series  of 
wash-bottles  was  suflSicient  to  wash  out  the  aerially  suspended  hydro- 
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gen  peroxide,  and  hence  the  number,  400  : 1,  was  taken  as  expressing 
the  relation  between  the  total  quantities  in  the  gas,  after  its  escape 
from  the  ozonising  chambers.  No  statement  was  made,  either  then 
or  subsequently,  as  to  the  total  amount  of  hydrogen  produced 
(owing  to  my  original  oversight  in  failing  to  determine  it  in  the 
water  of  the  ozonising  chambers),  but  only  to  the  amount  in  the 
evolved  gas. 

Subsequently,  after  much  more  elaborate  experiments  {Chem. 
N'ews^  42,  19),  this  assumption  was  found  to  be  false,  and  that  after 
passing  not  only  through  the  wash-bottles,  but  a  length  of  sulphuric 
acid  dryers,  so  great  that  every  trace  of  moisture  was  removed,  the 
ratio  of  the  ozone  to  the  hydric  peroxide  in  the  evolved  gas^  was  far 
less  than  400  : 1.  In  the  last  and  best  agreeing  series  of  trials,  it  was 
as  51:  31,  or  1  :  0.67.  The  ratio  of  the  ozone  to  the  water  formed  by 
the  decomposition  of  the  hydrogen  peroxide  with  the  aid  of  heat  (at 
200°)  was  51  :  18,  or  approximately  3  : 1.  This  ratio  was  accident- 
ally given  instead  of  the  former,  in  stating  the  result  of  the  trials 
(loc.  ciL) 

But  it  will  be  asked,  what  proof  is  there  that  the  neutral  solution 
employed  in  titrating  the  current  of  ozone  and  hydrogen  peroxide, 
would  indicate  the  ozone  only  and  not  the  peroxide  as  well  ?  The 
answer  is  to  he  found  in  the  fact  that  hydrogen  peroxide  held  in 
vesicular  suspension  will  pass  through  neutral  potassium  iodide  solu- 
tion without  causing  any  appreciable  decomposition  in  the  latter. 
This  was  verified  in  the  following  experiment.*  "Perfectly  pure 
and  dry  oxygen  was  ozonised  by  one  of  the  *  ozonising  elements ' 
(electrical  ozonisers),  and  then  drawn  through  three  bulbs,  the  first 
containing  a  solution  of  neutral  potassium  iodide,  the  second  water, 
and  the  third  chromic  acid.  The  latter  was  connected  with  an 
aspirator.  As  soon  as  the  strongly  ozonised  oxygen  came  into  con- 
tact with  the  potassium  iodide,  a  very  slow  current  being  employed, 
a  yellow  coloration  made  its  appearance  on  the  surface  of  the  solu- 
tion in  the  first  bulb,  and  above  the  surface  the  characteristic  white 
cloud.  On  increasing  the  rapidity  of  the  current,  this  white  cloud 
was  drawn  through  the  water  and  chromic  acid  into  the  aspira- 
tor, and  remained  for  one  or  more  hours  before  its  absorption  was 
complete.  After  drawing  over  six  liters  of  oxygen  containing  0.194 
grm  of  ozone,  the  water  was  titrated,  and  found  to  have  absorbed 
0.31  mgrm  of  peroxide  of  hydrogen.  The  chromic  acid  solution  was 
unaffected,  showing  that  the  suspended  hydrogen  peroxide  may  pass 


*  Journal  American  Chemical  Society,  2, 157. 
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through  it  without  effecting  a  decomposition.  The  same  remark  ap- 
plies to  a  neutral  potasi^ium  iodide  solution  put  in  the  place  of  the 
chromic  acid.  The  excessively  dilute  hydrogen  peroxide  held  in  a 
state  of  aerial  suspension,  was  not  able  to  decompose  the  neutral 
iodide  during  the  course  of  the  experiment.  Of  course,  an  addified 
solution  could  not  be  employed  to  absorb  the  peroxide,  since,  as 
above  shown,  its  decomposition  occurs  under  the  action  of  oxygen 
alone." 

The  conclusion,  therefore,  to  be  drawn  from  the  above  result  is, 
that  in  the  ozonation  of  air  by  moist  phosphorus,  the  number  of  mole- 
cules of  hydrogen  peroxide  approximates  very  nearly  to  an  equality 
with  the  number  which  \s^  pari  passu,  formed  of  molecules  of  ozone. 
That  it  does  not  fully  equal  the  number,  may  possibly  be  connected 
with  the  production,  as  the  third  essential  result  of  the  action  of 
nascent  oxygen  under  the  circumstances  studied,  of  a  certain  amdunt 
of  ammonium  nitrate.  And  not  only  does  this  relation  exist  between 
the  amounts  of  ozone  and  hydrogen  peroxide  produced,  but  subsists 
with  little  alteration,  after  the  two  bodies  have  been  passed  through 
many  wash-bottles  and  have  been,  for  a  considerable  interval,  in 
contact  with  one  another  in  the  evolved  gas. 

Now  that  I  have  reviewed  my  own  labors  in  this  direction,  I  wish 
briefly  to  examine  Mr.  Kingzett's  statements  concerning  them. 

After  incorrectly  stating  that  I  looked  for  hydrogen  peroxide  in 
an  acidified  potassium  bichromate  bath,  Mr.  Kingzett  adds  :  "  More- 
over, it  is  not  apparent  from  his  various  communications  that  he  sub- 
jected his  gaseous  product  to  any  very  special  examination.  He 
seems  to  have  relied  upon  its  odor  and  general  characters  rather  than 
upon  any  exclusive  properties,  as  evidence  of  its  nature." 

In  the  first  place,  with  regard  to  the  odor,  Mr.  Kingzett  has  ap- 
parently overlooked  the  fact  that,  unlike  his  present  position,  which 
is  that  the  body  evolved  is  all  ozone,  and  contains  no  hydrogen  per- 
oxide, he  maintained  at  that  time  the  opposite — that  the  gas  evolved 
was  altogether  hydrogen  peroxide,  and  contained  no  ozone.  And 
the  only  connection  in  which  I  have  brought  forward  the  smell  of 
ozone,  as  an  important  physical  quality,  was  to  state  that  attention 
to  it  might  have  prevented  Mr.  Kingzett  from  so  positively  affirming 
that  a  gas  which  possessed  the  powerful  and  unique  smell  of  ozone, 
was  not  ozone,  but  another  body,  viz;  hydrogen  peroxide,  which  is 
entirely  odorless. 

In  the  next  place,  Mr.  Kingzett  has  brought  forward  only  two 
tests,  which  differ  from  those  which  I  have  applied.     The  first  con- 
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sisted  in  passing  the  ozonised  air  through  turpentine,  and  assuming 
that  the  failure  of  the  gas,  after  its  ][)assage,  to  set  free  iodine  in  a 
potassium  iodide  solution,  demonstrated  that  it  originally  contained 
ozone  only.  But  until  it  has  been  shown  that  hydrogen  peroxide 
suspended  in  the  gaseous  current,  would  not  undergo  absorption  by 
oil  of  turpentine  as  well,  the  proof  is  valueless. 

That  this  absorption  would  probably  take  place  may  be  inferred 
from  the  action  of  organic  liquids  in  general,  for  when  the  current 
of  ozonised  e&s  is  passed  into  alcohol,  ether  or  glycerine  (Jour- 
nal American  Chemical  Society,  i,  448),  the  white  cloud  entirely 
disappears,  and  hydrogen  peroxide  is  found  in  the  liquid.  In  this 
respect  the  organic  liquids  strikingly  differ  from  solutions  of  potas- 
sium iodide,  water,  acidified  chromates,  etc.,  inasmuch  as  the  latter 
do  not  arrest  the  suspended  hydrogen  peroxide. 

Mr.  Kingzett's  second  novel  test  consisted  in  heating  the  ozon- 
ised air  to  240°,  and  assuming  that  the  entire  destruction  of  the 
active  agent  at  this  temperature  proved  that  it  was  ozone.  The  in- 
formation to  be  derived  from  heating  the  gas  under  proper  condi- 
tions, is  perhaps  the  most  conclusive  of  any  that  can  be  obtained,  as 
to  its  true  nature.  But,  as  Mr.  Kingzett  has  applied  the  test,  he  has 
deprived  it  of  the  very  conditions  essential  to  its  value.  For  at  240°, 
not  only  ozone,  but  also  peroxide  of  hydrogen  is  destroyed,  and  there 
is  nothing  in  the  test  as  he  has  applied  it,  to  prove  that  the  active 
agent  was  ozone  only,  or  peroxide  of  hydrogen  only,  or  a  mixture  of 
both. 

Prior  to  this,  I  had  made  use  of  the  same  test  (Journal  American 
Chemical  Society,  2,  147,  and  Chem,  News,  42,  19),  but  in  a  different 
manner.  The  ozonised  air,  after  extended  washing,  was  completely  des- 
sicated,  and  then  exposed  to  temperatures  running  from  the  ordinary 
up  to  200°.  It  was  shown  that  as  the  reaction  for  ozone  diminished 
with  the  successive  increments  of  temperature,  the  quantities  of  water 
derived  from  the  decomposition  of  the  suspended  hydrogen  peroxide, 
as  regularly  increased.  The  numbers  obtained  by  experiment  ex- 
hibited this  diminution  of  ozone  and  increment  of  water,  as  uniform- 
ly as  was  to  be  reasonably  anticipated  in  view  of  the  difficult  nature 
of  the  work.  The  total  amount  of  water  obtained  in  twelve  experi- 
ments was  0.0086  grm,  corresponding  to  0.016  grm  hydrogen  per- 
oxide ;  the  total  amount  of  water  obtained  in  blank  experiments 
continued  for  a  much  longer  time  than  those  reported,  and  differing 
from  the  latter  only  in  the  circumstance  that  the  phosphorus  cakes 
were  kept  submerged  beneath  the  surface  of  the  water  in  the  ozona- 
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tor  jars,  was  zero.  We  have  seen  with  what  neglect  of  essential 
precautions  Mr.  Kingzett  has  applied  this  test.  Against  rny  results 
he  has  to  urge  merely  his  conviction  (?)  that  they  were  wrong,  and 
that  the  amounts  of  water  weighed  were  due  to  water  only,  and  not 
to  H,0,.  It  is  hardly  worth  while  to  comment — 0.016  grm  is  a  pon- 
derable quantity,  the  reality  of  which  is  capable  of  experimental 
proof  or  disproof,  whilst  a  conviction  is  not  necessarily  of  any 
weight  except  in  the  mind  of  its  author. 

The  only  experiment  which  Mr.  Kingzett  has  brought  forward  in 
this  connection,  shows  that  he  has  failed  to  apprehend  the  real  ques- 
tion at  issue.  He  passed  a  rapid  current  of  air  through  a  solution  of 
hydric  peroxide,  and  inferred  that  the  failure  of  the  air,  after  its  pas- 
sage, to  effect  a  noteworthy  decomposition  in  an  acidified  potassium 
iodide  solution,  proved  (what  it  did  not)  that  no  HjOj  could  be  car- 
ried forward  when  the  H,Oj  was  in  a  state  of  aerial  stiapenMon,  Mr. 
Kingzett's  experiment  is  a  repetition  of  a  similar  one  of  my  own  pub- 
lished previously  (Journal  American  Chemical  Society,  2, 154),  but 
illustrates  merely  the  well-known  fact  that  hydrogen  peroxide  is  a 
difficultly  yaporisable  body.  Mr.  Kingzett  appears  to  think  that  the 
use  of  a  rapid  stream  of  air  had  some  bearing  upon  the  question,  and 
speaks  of  a  spray  of  peroxide  of  hydrogen.  The  phenomena  which 
are  under  investigation  cannot  be  studied  in  this  manner.  The  state 
of  vesicular  suspension  of  the  hydrogen  peroxide  is  not  one  which, 
so  far  as  we  are  at  present  aware,  can  be  brought  about  by  mechani- 
cal means,  but  is  one  which  hydrogen  peroxide  assumes  only  when  it 
is  the  immediate  result  of  a  previous  chemical  change.  This  is  its 
condition  when  formed  in  the  phosphorus  ozonator,  and  likewise 
when  ozone  undergoes  decomposition  in  presence  of  water,  as  when 
it  is  absorbed  by  a  solution  of  potassium  iodide,  and  is  the  origin  of 
the  white  cloud  seen  under  these  circumstances  over  the  surface  of 
the  latter.  The  difference  between  the  two  conceptions  Mr.  King- 
zett would  have  noted,  had  he  been  acquainted  with  what  is  the  most 
striking  reaction  which  occurs  during  the  ozonation  of  air  by  moist 
phosphorus.  This  is  the  permanent  white  cloud  which  fills  the  ozon- 
ator, and  is  carried  forward  through  an  extensive  series  of  wash-bot- 
tles, and  remains  sometimes  for  hours  without  undergoing  absorp- 
tion, above  the  surface  of  the  water  in  an  aspirator  employed  to  draw 
air  through  the  apparatus.  This  white  cloud  was  the  antozone  of 
SchSnbein,  which  he,  and  after  him,  Meissner,  labored  unsuccessfully 
for  so  many  years  to  account  for.  For  our  knowledge  of  its  true 
nature  we  are  indebted  mainly  to  Von  Babo,  and  after  him  to  Nasse 
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and  Engler,  who  demonstrated  that  the  so-called  antozone  is  merely 
hydrogen  peroxide,  in  a  state  of  vesicular  suspension.  The  stum- 
bling-block which  rendered  of  so  little  value  the  life-long  labors  of 
Meissner  upon  this  question  was,  that  starting  out  from  the  well-es- 
tablished fact  that  hydrogen  peroxide  is  not  volatile,  he  concluded 
that  the  clouds  could  not  be  due  to  this  substance.  As  the  only 
alternative,  he  and  SchOnbein  ascribed  them  to  a  peculiar  modifica- 
tion of  oxygen,  other  than  ozone.  There  is  danger  of  our  giving  up 
ground  acquired  with  great  difficulty,  and  falling  back  into  hopeless 
contradictions,  if  we  do  not  keep  clearly  in  mind  the  distinction  be- 
tween hydrogen  peroxide  in  its  ordinary  condition,  in  which  it  is  not 
volatile,  and  hydrogen  peroxide  as  suspended  at  the  moment  of  its 
formation,  in  a  current  of  air  or  aqueous  vapor.  An  atmosphere  sat- 
urated with  aqueous  vapor  is  most  favorable  to  the  existence  of  the 
hydrogen  peroxide  in  a  state  of  vesicular  suspension,  but  is  not  essen- 
tial, since  after  complete  withdrawal  of  the  water  vapor,  the  sus- 
pended hydrogen  peroxide  will  still  be  present. 

SUMMARY. 

1st.  Both  ozone  and  hydrogen  peroxide  are  produced  during  the 
ozonation  of  purified  air  by  moist  phosphorus,  in  the  ratio  approxi- 
mately of  one  molecule  of  the  latter  to  one  of  the  former. 

2d.  Both  bodies  are  evolved,  the  suspended  hydrogen  peroxide 
passing  through  a  series  of  wash-bottles,  without  undergoing  any  but 
a  slight  absorption,  and  being  present  in  the  evolved  gas  in  nearly 
the  same  ratio  as  that  which  it  held  to  the  ozone,  when  originally 
produced. 

3d.  Along  with  these  two  bodies,  and  as  a  necessary  part  of  the 
same  series  of  reactions,  incident  originally  to  the  setting  free  of 
nascent  oxygen,  a  certain  amount  of  nitrate  of  ammonia  is  invariably 
produced.  This  last  is  altogether  detained  in  the  water  of  the  ozon- 
ator and  of  the  wash-bottles. 
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IV. — Upon  the  Action  of  Oxygen,  Ozone  and  Nascent  Oxygen 

UPON  Benzene. 

By  Albert  R.  Leeds. 

I. — OXYGEN. 

The  first  set  of  experiments  was  instituted  to  determine  whether 
oxygen  alone,  in  sun-light  or  diffused  light,  or  oxygen  together  with 
platinum  black,  in  sun-light  or  diffused  light,  would  oxidise  benzene 
after  long-continued  exposure.  In  every  case  a  negative  result  was 
obtained,  except  in  that  of  oxygen  and  platinum  black  brought  into 
contact  with  benzene  and  a  little  water  in  a  liter  flask,  and  exposed 
to  the  direct  sun-light.^  In  the  course  of  a  few  hours  the  liquid  be- 
came slightly  yellow,  and  at  the  end  of  eight  days  was  dark  yellow 
and  intensely  acid.  A  large  amount  of  oxalic  acid  had  been  formed, 
bat  no  acetic  acid  and  no  phenole. 

II. — OZONE. 

The  earliest  experiments  upon  the  action  of  ozone  upon  benzene 
were  made  two  years  ago  with  the  object  of  further  studying  the  re- 
markable products  obtained  by  Ilouzeau  and  Renard  in  the  course  of 
their  investigation  upon  this  subject.*  Along  with  small  amounts 
of  formic  and  acetic  acids,  they  obtained  a  gelatinous  body  which, 
when  dried  in  vacuo,  formed  a  white  amorphous  solid,  and  which 
they  called  ozobenzene.  It  was  permanent  only  at  low  temperatures, 
and  on  gentle  warming  exploded  with  tremendous  violence.  Fearing 
the  possible  formation  of  this  dangerous  substance,  the  first  experi- 
ment was  made  upon  1  grm  of  benzene,  but  the  amount  operated 
upon  was  gradually  increased,  until  in  the  eighth  and  final  trial,  it 
amounted  to  35  grms.  In  some  experiments,  the  benzene  was  cooled 
by  a  freezing  mixture  ;  in  other  trials,  it  was  ozonised  at  common 
temperatures,  and  in  the  last,  the  temperature  was  kept  at  50°.  The 
benzene  was  exposed  to  the  oxygen,  strongly  ozonised  by  the  silent 
discharge  and  containing  about  70  mgrnis  of  ozone  in  the  liter,  eith- 
er in  shallow  dishes  placed  under  a  receiver  through  which  the  per- 
fectly dry  ozonised  gas  was  kept  flowing,  or  in  Geissler  bulbs  con- 
nected with  other  bulbs  to  arrest  the  volatile  products  of  ozonation. 
But  in  every  case  the  results  were  the  same.  Large  volumes  of  car- 
bonic acid  were  given  off,  and  the  benzene,  as  it  diminished  in  vol- 


*  Compt.  Rend.,  76,  572. 
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ume,  became  converted  into  a  dark  yellow,  oily  mass,  containing 
crystals  of*  oxalic  acid.  In  other  cases,  when  the  ozonation  was  per- 
formed in  bulbs,  an  amorphous  blackish  mass  separated  out  on  the 
sides  of  the  vessels.  From  these  residues  no  crystalline  bodies  could 
be  obtained  either  by  the  use  of  solvents  or  by  sublimation.  No  in- 
dications whatsoever  were  noted  of  the  white  explosive  body  spoken 
of  by  Houzeau  and  Renard. 

Besides  carbonic  and  oxalic,  formic  and  acetic  acids  were  ob- 
tained, the  latter  in  considerable  quantity.  Especial  care  was  paid 
to  the  detection  of  phenole,  but  as  far  as  our  tests  were  concerned, 
no  evidence  of  the  presence  even  of  a  trace  of  this  body  was  ob- 
tained.    Hydrogen  peroxide  was  likewise  absent. 

III. — NASCENT    OXYGEN. 

The  fact  that  triatomic  oxygen  (Oj,  ozone  or  active  oxygen)  is  not 
capable  of  oxidising  water  to  the  form  of  peroxide  of  hydrogen, 
while  monatomic  oxygen  (O,  or  nascent  oxygen)  is,  rendered  it 
probable  that  a  similar  difference  would  be  observed  in  the  effects  of 
ozone  and  of  nascent  oxygen,  upon  benzene.  This  supjiosition  has 
been  confirmed  by  experiment.  The  nascent  oxygen  was  obtained 
by  the  action  of  phosphorus,  partially  submerged  beneath  the  surface 
of  water,  upon  air  at  common  temperatures.  When  no  benzene  is 
present,  the  nascent  oxygen  oxidises  the  oxygen  molecule  to  the  form 
of  ozone,  the  water  molecule  to  hydrogen  peroxide,  and  the  nitrogen 
molecule  in  the  presence  of  water,  to  ammonium  nitrate.  But  on  the 
addition  of  benzene,  the  ozone  reaction  disappears.  The  resulting 
products  differ,  according  as  the  reaction  takes  place  in  sun-light  or 
in  diffused  light.  In  the  former  case,  after  prolonged  exposure,  large 
amounts  both  of  phenole  and  oxalic  acid  are  formed,  the  phosphorus 
is  converted  into  yellowish-red  amorphous  phosphorus,  and  the  liquid 
remains  colorless.  In  the  latter  case,  the  flask  being  kept  in  a  warm 
place,  the  liquid  becomes  of  a  dark-brown  color,  and  abundance  of  ox- 
alic acid,  but  no  phenole,  is  formed.  At  common  temperatures  the  phos- 
phorus goes  into  solution  in  the  benzene,  and  is  gradually  converted 
into  a  mass  of  white  dodecahedral  crystals,  the  liquid  remaining  col- 
orless. It  is  only  when  the  temperature  is  above  the  melting  point 
of  the  phosphorus  (in  these  trials,  50-70°)  that  the  dark  brown 
liquid  is  produced.  Curiously  enough,  though  the  flask  becomes 
filled  with  dense  white  fumes,  no  inflararaation  took  place  at  these 
elevated  temperatures,  the  benzene  vapor  apparently  protecting  the 
phosphorus  from  ignition.     Excess  of  calcium  chloride  was  added  to 
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the  sirupy  liquid,  the  dense  precipitate  of  calcium  phosphate  and 
oxalate  (somewhat  dark  from  a  portion  of  the  organic  matter  carried 
down  at  the  same  time)  filtered  off,  and  the  filtrate  evaporated  to 
dryness.  The  soluble  portions  were  then  dissolved  out  with  the 
least  possible  amount  of  water,  the  excess  of  calcium  precipitated 
out  by  potassium  sulphate,  the  whole  evaporated  to  dryness,  and 
treated  with  absolute  alcohol.  As  a  small  portion  of  the  potassium 
chloride  was  taken  up  by  the  alcohol,  this  extract  was  again  evapo- 
rated to  dryness,  and  the  operation  repeated  three  times,  when  only 
the  organic  matter  remained  in  solution.  It  was  of  a  yellow  color 
and  pasty  consistence,  hut  as  it  could  not  be  made  to  crystallize,  and 
furthermore  was  in  small  amount,  its  further  investigation  was  aban- 
doned. 

After  my  own  research  was  in  progress,  I  found  that  Prof.  F. 
Hoppe-Seyler,*  starting  out  from  similar  views  as  to  the  effects  re- 
sulting from  the  action  of  nascent  hydrogen  upon  oxygen,  had  per- 
formed a  series  of  interesting  experiments  with  hydrogenised  palla- 
dium foil.  A  piece  of  such  foil  shaken  up  along  with  benzene, 
water  and  air,  in  a  flask,  and  allowed  to  stand  for  a  time,  yielded  an 
amount  of  phenole  sufficient,  after  its  conversion  by  the  addition  of 
bromine  water  into  tribromphenole,  for  analysis.  Besides  the  phenole, 
Hoppe-Seyler  obtained  a  body  which  turned  brown  on  the  addition 
of  potash. 

On  repeating  the  experiment,  I  oVjtained  a  very  abundant  reaction 
for  phenole.  On  addition  of  lime-water,  the  coloring  matter  which 
had  been  formed  at  the  same  time,  was  thrown  down  as  a  yellowish- 
brown  precipitate.     Not  a  trace  of  oxalic  acid  was  present. 

To  my  own  mind,  no  satisfactory  explanation  could  be  given  of 
the  formation  of  phenole  under  these  circumstances,  except  upon  the 
supposition  of  the  production  of  peroxide  of  hydrogen  as  an  inter- 
mediate step.  In  the  case  of  phosphorus  oxidising  in  moist  air,  the 
contemporaneous  formation  of  both  ozone  and  peroxide  of  hydro- 
gen, by  the  action  of  the  nascent  oxygen  upon  the  oxygen  and  water, 
is  a  demonstrated  fact. 

Three  suppositions  therefore  were  admissable.  Either  the  phenole 
was  formed  by  the  direct  action  of  the  nascent  oxygen  ;  or  2d.  By 
the  action  of  the  ozone,  or  3d.  By  the  action  of  peroxide  of  hydro- 
gen. The  first  supposition  requires  that  the  oxygen  should  produce 
by  direct  synthesis  a  molecule  of  phenole,  which  is  in  the  highest 
degree  improbable.     The  second  supposition  is  inadmissable,  since 

*  Ber.  der  dcutsch.  Chem,  Gesell,^  12,  1551. 
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the  non-formation  of  the  phenole  by  treatment  with  ozone  had  been 
abundantly  proven.  The  third  supposition  admitted  of  the  rational 
explanation  expressed  by  the  formula, 

C,He  +  HO-OH  =  CeH^OH  +  H,0. 

Two  modes  of  testing  the  validity  of  the  third  hypothesis  pre- 
sented themselves.  The  first  was  that  of  bringing  the  hydrogenised 
palladium  foil  into  contact  with  water  and  air  in  a  flask,  and  ascer- 
taining if  the  oxygen  rendered  nascent  by  oxidation  of  the  hydro- 
gen, would  oxidise  the  water  to  the  form  of  hydrogen  peroxide.  In 
case  an  affirmative  result  was  obtained  in  this  experiment,  it  would 
be  important  to  try  the  second  test  of  treating  benzene  directly  with 
a  peroxide  of  hydrogen  solution. 

A  strip  of  palladium,  after  remaining  for  several  hours  as  the 
negative  pole  of  a  battery  of  six  Bunsen  elements,  in  water  acidulated 
with  sulphuric  acid,  was  placed  along  with  10  c.c.  of  ammonia-free 
water  in  a  half -liter  flask  filled  with  air.  At  the  end  of  three  days 
the  water  was  tested  with  guaiacum  and  solution  of  diastase.  It  de- 
veloped a  deep  blue  color.  On  addition  of  cadmium-iodide-starch 
solution,  iodide  of  starch  was  formed,  and  on  titration  with  sodium 
hyposulphite,  it  was  found  that  the  total  quantity  of  hydrogen  per- 
oxide present  in  the  10  c.c.  of  water  amounted  to  0.67  mgrm. 

It  is  not  improbable  that  both  ozone  and  ammonium  nitrate  are 
likewise  formed  in  the  course  of  this  reaction,  but  of  the  former  no 
satisfactory  indication  was  obtained,  and  the  latter  was  not  looked 
for,  inasmuch  as  it  would  have  required  the  repetition  of  the  experi- 
ment on  a  much  larger  scale  and  with  many  additional  precautions. 

The  successful  issue  of  this  experiment  encouraged  us  to  try 
what  otherwise  would  not  have  been  attempted,  the  treatment  of  the 
benzene  with  HgOg.  20  c.c.  of  benzene  were  allowed  to  stand  at 
common  temperatures  for  two  days  in  contact  with  300  c.c.  of  a 
slightly  acidulated  1.2  per  cent,  solution  of  hydrogen  peroxide.  The 
liquids  remaining  colorless,  the  flask  was  attached  to  a  reflux  con- 
denser and  placed  in  a  water-bath.  After  the  water  in  the  bath  had 
been  kept  boiling  for  several  days,  it  was  saturated  with  chloride  of 
calcium,  and  the  digestion  continued  at  this  temperature  for  two 
days  longer.  At  the  end  of  this  time  the  liquid  had  become  yellow, 
and  was  found  to  contain  beside  the  coloring  matter,  oxalic  acid  and 
phenole.  A  very  abundant  precipitate  was  thrown  down  from  the 
aqueous  solution  on  addition  of  bromine  water,  and  this  precipitate 
of  tribromphenole,  after  reorystallisation  from  alcohol,  w^as  found  to 
weigh  0.25  grm. 
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In  conclusion,  not  only  is  the  direct  conversion  of  benzene  into 
phenole  by  the  action  of  hydrogen  peroxide,  of  much  interest,  phenole 
having  hitherto  been  obtained  only  by  some  indirect  process,  but  it 
supplies  a  satisfactory  demonstration  of  the  validity  of  the  third 
hypothesis  above  stated. 


V. — New  Azo  Colors  Belonging  to  the  so-called  Tetrazo  Group. 

Bt  James  H.  Stebbins,  Jr. 

In  order  to  give  a  clear  understanding  of  this  wonderful  class  of 
dyes,  we  will  have  to  go  back  a  few  steps  and  consider  the  ordinary 
diazo  compounds,  their  formation,  and  the  azo  dyes  derived  from 
them. 

It  is  a  pretty  generally  known  fact,  that  when  any  of  the  salts  of 
aniline  (as  the  chloride,  nitrate,  etc.)  or  its  homologues  are  treated 
with  nitrous  acid  (either  free  or  in  the  shape  of  a  nitrite),  that  diazo- 
benzole  chlorides,  etc.,  are  formed,  viz  : 

QHjNH, -f  2HC1 -f  KNO,    =    QH5  — N  =  N  — CI     +    KCl    + 

2H,0. 

Now  from  Griess  we  learn  that  diazo  compounds  unite  directly 
with  phenoles  and  amines  to  form  coloring  matters  which  belong  to 
the  class  of  the  so-called  azo  compounds. 

As  an  example  of  the  combination  of  diazo  compounds  with 
phenoles,  we  may  take  the  action  of  diazobenzole  chloride  upon  beta 
naphthoic,  viz  : 

C.Hfi  —  N  =  N  —  CI      +     fiCion.OH 
form  C,U,  —  N  =  N  —  fiC.o  H,OH      +      HCl. 

If,  on  the  other  hand,  we  allow  diazobenzole  to  react  upon  an 
amine  (as  aniline),  we  would  get  an  amido-azo  compound, 

CJIftNjCl  +  C.II5NH,     =     C,ll,  —  ^  =  ^  —  CeH,NH,Cl 

and  this  is  the  basis  of  the  new  class  of  colors. 

Amido-azobenzole  is  a  yellow  basic  coloring  matter,  uniting  with 
one  molecule  of  acids  to  form  salts  which,  however,  are  readily  de- 
composed with  boiling  water. 

Now,  as  we  have  seen  how  nitrous  acid  acted  upon  amines,  it 
seemed  only  too  probable  that  if  amido-azobenzole  chloride  were 
treated  with  nitrous  acid,  that  a  diazo  compound  would  be  formed, 
inasmuch  as  it  contains  a  free  amido  radical  (NHj).  This  hypothesis 
was  fully  verified  by  K^^kul6,  who  describes  such  a  compound  in  his 
organic  chemistry.     This  discovery,  at  that  time,  presented  no  value, 
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as  azo  compounds  derived  therefrom  were  insoluble  in  water,  and 
could  not  be  used  for  technical  purposes. 

lliings  remained  in  this  state  till  a  few  years  since,  when  it  was 
discovered,  that  by  introducing  the  sulpho  group  (HSOs)  into  these 
compounds,  they  were  rendered  soluble  in  water  and  might  be  used 
for  dyeing. 

Based  upon  this  theory,  Graepler  took  out  a  patent  for  convert- 
ing the  hitherto  useless  amido-azobenzole  into  its  sulpho  acid,  and 
since  then  the  manufacture  of  the  tetrazo  dyes  has  made  great  pro- 
gress. 

One  of  the  first  parties  to  avail  themselves  of  this  invention  was 
the  firm  of  Calle  &  Co.,  in  Biebrich,  who  shortly  after  sent  into  com- 
merce a  dye-stuff  called  "  Biebrich  scarlet,"  and  this  dye  is  produced 
by  diazotising  amido-azobenzolesulpho  acids,  and  combining  the  so 
obtained  diazobenzolesulpho  acids  with  beta-naphthole,  in  an  alka- 
line solution. 

I  say  sulpho  acids,  because,  in  the  preparation  of  amido-azoben- 
zolesulpho acid,  not  only  the  mono,  but  also  the  disulpho  acid  are 
formed,  and  we  therefore  have  a  mixture  of  two  dye-stuffs  as  the  final 

result,  viz: 

I. 

C,H,(HS03)  —  N  =  N  ~  CeH^N,     +     /&C10H7OH 
form  C,H,(US03)  --  N,  —  C.H^  ~  N,  —  /^C\oH«OH. 

IL 

C.H,{HS03),  —  N  =  N  —  C,H,N,     +     flC.oll^OH 
form  C JI,{HSO,),  —  N,  ~  C.H,  —  N,  —  /3CioII«OH. 

We  therefore  see,  that  wherever  an  aromatic  azo  compound  con- 
tains a  free  amido  group,  that  such  a  compound  is  capable  of  being 
diazotised,  and  again  combined  with  phenoles  to  form  new  coloring 
matters. 

Basing  my  experiments  on  this  theory,  I  have  been  able  to  pro- 
duce a  series  of  new  colors,  of  which  the  following  are  examples  : 

I. 
When  diazo-azobenzolesulpho  acid  is  allowed  to  react  on  an  alka- 
line solution  of  phenolesulpho  acid,  a  strong  yellow  dye-stuff  is  the 
result. 

C.H,(HSO,)  —  N  ==  N  —  C,H,  —  N,     +     C.H,(HS03)0H 

form  QH^CHSO,)  —  N^  —  C.H^,  —  C.H,(HS03)0H. 

This  color  is  very  soluble  in  water,  and  dyes  wool  of  an  intense 
yellow  color  in  an  acid  bath. 
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II. 

If  diazo-azobenzolesulpho  acid  is  allowed  to  react  on  cresole  or  its 
sulphb  acid,  a  yellow  coloring  matter  is  likewise  formed,  which  does 
not  materially  differ  from  the  previous  compound. 

C.H,{HS03)  —  N  =  N  —  CJI^N,      +     C.H,(CH,)OH 

form  C«H,{nS03)  —  N  =  ]^  —  CeH^  —  N  =  N  —  C.H,(CH3)0H. 

III. 
An  alkaline  solution  of  orcine  produced  an  orange  color. 

C.H,(HSO,)  -  N  =  N  -  C.H,N,      +      CeH3(CH3)  ^gg 
form  CeH4(HS03)  —  N  =  N  —  C.H,  —  N  =  N  ~  CeH,(CH,) /^J 

IV. 

Resorcine  treated  in  the  same  way  produced  likewise  an  orange 
dye-stuff. 

C.H,(HS03)  -  N  =  N  ~  C«H,  -  N,      +      CeH,/gJJ 
form  C.H,(HS03)  —  N  =  N  —  C.H,  —  N  =  N  ~  ^•^^»\OH 

V. 

Salicylic  acid  brought  in  contact  with  diazo-azobenzolesulpho 
acid  produced  a  yellow  dye-stuff. 

C.H,(HS03)  -  N  =  N  -  C.H,N,      +      C.H,/ gj^jj 
form  C,H,(HS03)  —  N  =  N  —  C.H,  —  N  =  N  —  C.H,/ gj^jj 

VI. 

In  the  same  way  a  fine  scarlet  color  is  obtained,  if  beta-naphthole- 
sulpho  acid  is  substituted  for  salicylic  acid. 

C,H,(HS03)  —  N  ==  N  —  CeH,N,      +      /iiCioH«(HS03)  OH 

form  CeH,{HS03)  —  N  =  N  —  C,U,  —  N  =  N  —  /^CioH6(IIS03)OH. 

VII. 

If  we  substitute  beta-naphtholedisulpho  acid  for  the  monosulpho 
acid,  a  fine  rod  color  is  the  result.     (Pat.  by  Koehler.) 

C,H,(HS03)  —  N  =  N  —  C.H,N,      +      /:^C\oH5(HS03),OH 
form  C Jl4(HS03)  —  N  =  N  —  C«H,  —  N  ==  N  —  /^C\oIl4(HS03),OH. 

VIII. 

Finally,  if  we  treat  azosulphoxylbenzolediazotoluole  with  an 
alkaline  solution  of  beta-naphthole,  an  intense  red  coloring  matter  is 
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obtained.     This  coloring  matter  is  very  similar  to  Biebrich  soarlet, 
but  has  a  somewhat  bluer  shade. 

C,H,(HS03)  —  N  =-  N  —  C.H,(CH3)N,      +      WioH.OH 

form  C«H,(HS03)  —  N  =  N  —  C«H5(CH3)  —  N  =  N  —  /^CioHeOH. 

These  dyes  are  nearly  twice  as  strong  as  the  ordinary  azo  dyes, 
and  they  may  be  distinguished  from  one  another  by  a  very  sharp  re- 
action. When  such  a  dye-stuff  contains  the  sulpho  group  (HSOs)  in 
the  benzole  nucleus,  it  is  converted  into  an  intense  green  color  by  the 
addition  of  a  few  drops  of  strong  H^SOt.  When  the  sulpho  groups 
are  in  both  the  benzole  and  naphthoic  nuclei,  an  intense  blue  color  is 
obtained,  but,  when  only  in  the  naphthoic  nucleus,  a  purple  color  is 
the  result. 

We  can  thus  tell  almost  at  a  glance,  the  nature  of  the  color  under 
examination. 
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VI. — Proceedings. 

Regular  Meeting^  March  7th^  1881. 

At  8:30  p.m.  the  Society  was  called  to  order  by  Vice-President 
Dr.  E.  R.  Squibb,  who  presided. 

Sixteen  persons  were  present  at  the  time. 

The  minutes  of  tlie  January  meeting  were  read  by  the  Record- 
ing Secretary.     Adopted. 

The  minutes  of  the  February  meeting  were  read  by  the  Re- 
cording Secretary.     Adopted. 

The  following  gentlemen  resigned  their  membership : 

Mr.  Elihu  Rooi',  Mr.  H.  J.  Sciimitz, 

Dr.  T.  J.  O'Connor,  Mr.  Florian  Alexander. 

Their  resignations  were  adopted  unanimously. 

Mr.  Casamajor  announced  that  Dr.  Gallatin  had  resigned 
his  office  as  Recording  Secretary.  The  resignation  was  accepted 
with  regret. 

It  was  moved  that  a  committee  of  one  be  appointed  by  the 
chair  to  select  a  new  Recording  Secretary.  Carried  unanimously. 
Mr.  Casamajor  was  appointed  as  said  committee. 

The  following  gentlemen  were  nominated  as  new  members : 

J.  G.  Mattison. 


Thko.  Tonnele. 


P.  DE  P.  RiCKETTS, 

Nominated  hy  \  Arthur  H.  Elliott, 

C.  F.  Chandler. 


(  P.  DE  P.  RiCKETTS, 

Nominated  by!  Arthur  H.  Elliott, 

( C.  F.  Chandler. 


Accepted  unanimously  and  referred  to  Committee  on  Nomi- 
nations. 

Dr.  Beiir  then  read  the  first  paper  announced  for  the  evening, 
as  follows : 

"  A  New  Specific  Gravity  Bottle."     By  Wm.  H.  Gregg. 

Dr.  Squibb,  in  discussing  the  paper,  described  the  specific 
gravity  bottle  used  by  him.  Mr.  Casamajor  described  the  specific 
gravity  bottle  which  he  employed. 
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Dr.  Behb  then  read  the  second  paper  announced  for  the  even- 
ing, as  follows : 

"  On  the  Solvent  Action  of  Carbonic  Anhydride  in  Solution, 
upon  Various  Bodies,  under  Different  Conditions  as  to  Temperature 
and  Pressure."     By  T.  H.  Tucker. 

Dr.  Squibb  remarked  that  water  at  a  sufficiently  high  temperature 
decomposes  bicarbonates  in  solution.  There  is  a  dissociation  in  a 
narrow  limit  of  temperature,  and  the  carbonate  of  the  salt  is  de- 
posited. 

Mr.  Casamajob  announced  that  he  had  received  a  paper  from 
Dr.  TuoMAssiE  on  the  "  Dissocioscope."  He  stated  that  this  paper 
had  already  been  published  in  the  Chemical  News,  Keferred  to 
the  Committee  on  Papers  and  Publications. 

Mr.  Casamajob  read  a  paper  on  tlie  production  of  sulphuretted 
hydrogen  by  electrolysis,  caused  by  the  presence  of  zinc  amalgam 
and  sulphide  of  iron. 

Mr.  Stebbins  then  read  a  paper  "  On  Certain  New  Diamido- 
compounds." 

Dr.  Leeds  then  made  some  remarks  on  the  action  of  peroxide  of 
hydrogen  on  ammonia.  The  ammonia  is  oxidised,  producing 
nitrous  acid. 

Then  followed  a  discussion  by  several  members  on  different 
methods  of  testing  for  nitric  and  nitrous  acids,  in  presence  of  each 
other. 

Dr.  Leeds  moved  that  hereafter  the  nights  oij  which  tlie  regu- 
lar meetings  and  the  conversaziones  were  held,  sliould  be  changed 
to  Friday.  The  regular  business  meeting  to  be  held  the  lii*st 
Friday  of  the  month,  and  the  conversazione  on  the  third  Friday  of 
the  month.     Carried  unanimously. 

Mr.  Casamajob  moved  that  the  Society  have  an  annual  dinner, 
the  time  thereof  to  be  fixed  by  a  committee  to  be  appointed.  Car- 
ried unanimously. 

Mr.  Casamajob  moved  that  the  Chair  appoint  a  committee  for 
the  next  annual  dinner.     Carried  unanimously. 

The  Chair  appointed  as  said  committee  Mr.  Casamajob  and 
Dr.  Alsbebo.     Adopted  unanimously. 

On  motion  the  Society  adjourned. 

ALBERT  H.  GALLATIN, 

Recording  Secretary. 
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VII. — A  New  Specific  Gravity  Bottle, 
By  Dr.  W.  H.  Qrkqq. 
In  taking  the  specific  gravity  of  corrosive  and  volatile  fluids,  the 
ordinary    specific    gravity    bottle    presents    some    objections.      The 
stoppers  are  usually  perforated,  with  a  view  of  affording  a  full 
passage  for  the  excess  of  fluid  when  the  stopper  Is  in- 
serted into  its  place.     This  is  very  objectionable  with 
corrosive    fluids,    such  as  oil  vitriol,  and  such  volatile 
fluids  as  ether,  chloroform,  etc. 

For  such  substances,  a  modification  of  Regnault's 
specific  gravity  bottle  is  presented,  which  does  not  :IIow 
any  overflow  of  its  contents  when  the  stopper  is  in- 
serted, and  at  the  same  time  a  thermometer  is  at  hand 
to  note  the  temperature.  Such  a  bottle  is  shown  in  the 
figure.  The  neck  is  drawn  out  as  in  Regnault's,  and 
marked  to  indicate  its  capacity.  A  short  distance 
above  the  mark  the  neck  swells  out  Bufliciently  to  con- 
tain an  amount  of  fluid  equal  to  that  displaced  by  the 
thermometer  tube.  The  thermometer  is  attached  to  the 
stopper  which  is  ground  into  the  neck  at  the  top  an  on 
the  ordinary  bottle,  to  prevent  loss  by  evaporation. 
Elmira,  N.  Y. 


VIII. — On  THE  Solvent  Action  of  Carqonic  Anhydride  in  Solu- 
tion, UPON  Various  Bodies,  under  Difh-jcbent  Conditions  as 
to  Temperature  and  Pressure. 

By  J.  H.  Tucker,  Ph.D. 
It  is  well  known  that  carbonic  acid  gas  in  solution,  is  capable  of 
exerting  a  great  chemical  influence  upon  the  materials  forming  the 
earth's  crust,  and  as  the  air  and  all  natural  waters  are  impregnated 
with  it,  the  range  of  its  action  is  necessarily  extensive.  Among  the 
bodies  thus  acted  upon  by  carbonic  acid,  may  be  mentioned  the  car- 
bonates and  silicates  as  tjie  most  important.  The  insoluble  car- 
bouates  are  dissolved,  soluble  bicarbonates  being  formed,  the  extra 
equivalent  of  carbonic  acid  being  given  up  again  on  heating  the 
solution.  The  silicates  are  decomposed,  the  base  is  converted  into 
carbonate  or  acid  carbonate,  the  silica  remaining  insoluble  ;  the  de- 
composition or  "  rotting  "  of  feldspatliie  rucks  is  a  proiiiinent  example 
of  this.     In  addition  to  the  compounds  mentioned,  the  tribasic  (ilios- 
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phates  of  lime  and  magnesia,  the  fluoride  of  calcium  and  phosphate 
of  alumina,  are  known  to  be  soluble  in  a  solution  of  carbonic  anhy- 
dride. It  has  been  claimed  that  silica  in  the  hydrated  state  is  sol- 
uble, but  the  results  of  my  experiments  with  ferrous  silicate,  as  far 
as  they  go,  seem  to  negative  that  claim.  There  is  good  ground, 
however,  for  believing  that  a  large  number  of  the  constituents  of 
rock  masses  are  decomposed  by  carbonic  acid,  and  it  will  be  the  chief 
object  of  an  extension  of  this  investigation  to  eftamine  these  decom- 
positions, and  determine  their  quantitative  relations. 

As  far  as  I  am  aware,*  the  only  work  that  has  been  done  on  this 
subject  in  a  quantitative  way,  has  been  principally  by  Bischoff 
(  Chemical  and  Physical  Oeology^  English  Ed,),  who  has  limited  his 
experiments  mostly  to  the  carbonates  of  lime  and  magnesia,  which 
were  performed  only  at  a  single  temperature  and  pressure.  Lassaigne 
(Joum.  Chim,  Med,,  1848,  312)  states  that  water  saturated  with 
carbonic  acid,  dissolves  rri y  part  of  calcic  carbonate  at  0°  C,  and  lAn 
part  at  10°  C;  and  Warrington  {Journal  Chemical  Society,  2,  9, 
80)  states  that  one  part  of  calcium  phosphate  in  calcined  bone-ash, 
dissolves  on  the  average  in  6788  parts  of  the  saturated  water. 

In  view  of  the  importance  of  the  role  played  by  carbonic  acid  in 
geological  changes,  and  the  modifying  influence  which  we  know 
differences  of  temperature  and  pressure  exert  upon  its  action,  I  have 
*  thought  it  would  be  useful  to  make  quantitative  determinations  of 
the  solvent  action  on  various  bodies  at  varying  temperatures  and 
pressures.  The  following  is  the  method  adopted  to  carrying  on  the 
experiments  :  At  ordinary  pressure,  the  purified  gas  was  passed  into 
distiHed  water  containing  a  large  excess  of  the  substance  under  ex- 
amination, in  a  minute  state  of  division,  the  passage  of  the  gas  being 
continued  for  six  or  eight  hours  until  it  ceased  to  be  absorbed. 

For  the  pressure  effects,  the  finely  divided  substance  was  diffused 
through  water  ;  the  gas  passed  at  ordinary  pressure  for  an  hour,  and 
then  the  whole  exposed  to  a  pressure  of  one  atmosphere  for  six  to 
eight  hours,  the  containing  vessel  being  frequently  agitated  to  aid 
the  absorption  of  'the  gas.  The  results  obtained  at  0°  C.  were  by 
artificial  cooling  with  ice. 

Ferrous  Carbonate. 

I.  At  O^C. — 1.  Well  washed  hydrated  ferrous  carbonate,  only 
slightly  oxidised,  was  diffused  through  distilled  water  and  the  gas 
passed : 

*Schloe8ing,  youm,  Chem,  Soc.  2,  10,788  ;  Cossa,  Zeitschr.  /.  Anal,  Cfum,, 
1809, 145. 
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After  1^  hours,  one  liter  of  solution  contained  1.308  grm  FeCOa. 

"      4^       "  "  "  "  **  2.332     "  " 

a       Q  II  a  a  a  a  2.694      "  " 

2.  In  another  experiment,  the  gas  was  passed  for  4^  hours  when 
one  liter  of  solution  contained  2.512  grms  FeCOs. 

II.  At  ordhiary  temperature, — Conditions  as  above  : 
Time,  eight  hours.     One  liter  of  solution  contained  : 

At  23°  C,  1.046  grm  FeCOj. 

At  21°  C,  1.134     "         " 

III.  Under  pressure, — One  liter  of  solution  contained  : 

(1.)  1.520  grm  FeCO,. 

(2.)  1.374     " 

Siderite. — A   well   crystallized   specimen   was    reduced    to    fine 
powder  and  treated  as  above  at  2i°  C,  under  atmospheric  pressure. 
One  liter  of  solution  contained  :  0.480  grm  FeCOj. 

Calcium  Carbonate. 

I..  At  0°  C, — The  carbonate  used  was  formed  by  precipitating 
a  solution  of  calcium  chloride. 

One  liter  of  solution  contained  :  2.444  grms  CaCOj. 

II.  At  ordinary  temperature, — One  liter  of  solution  contained  at 
28°  C,  0.894  grm  CaCO,. 

III.  Underpressure, — One  liter  of  solution  contained  at  21°  C, 
1.1824  grm  CaCO,. 

IV.  Marble, — Ordinary  crystalline  marble  was  finely  powdered 
and  submitted  to  the  action  of  the  gas  : 

At  22°  C,  and  under  ordinary  pressure,  one  liter  of  solution  con- 
tained 1.036  grm  CaCOj. 

Magnesium  Carbonate. 

I.  At  0°  C, 

II.  At  30°  C, — One  liter  of  solution  contained  10.676  grms  MgCOj. 

III.  Under  pressure, — One  liter  contained,  at  26°  C,  18.520  grms 
MgCO,. 

The  carbonate  operated  upon  was  obtained  by  precipitating  a 
solution  of  magnesic  sulphate  at  boiling  temperature,  with  sodium 
carbonate. 
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Ankerite. 

(Carbonate  of  lime,  magnesia  and  ferrous  oxide.) 

Native  ankerite  consisting  of  the  powdered  crystals,  was  treated 
with  carbonic  acid  gas  at  25°  C,  in  the  usual  way,  under  ordinary 
pressure. 

One  liter  of  solution  contained  0.318  grm  CaCO,,  0.313  grm 
MgCOs,  with  a  little  FeCO,. 

It  will  be  observed  that  the  relative  amounts  dissolved  of  the 
calcium  and  magnesium  salts,  are  very  different  from  those  dissolved 
when  the  salts  are  operated  upon  separately. 

Manganese  Carbonate. 

Artificial  hydrated  Carbonate. 

At  0°  C. — One  liter  of  solution  contained  0.396  grm  MnCOs. 

At  26°  C. — One  liter  of  solution  contained  0.239  grm  MnCO,. 

Under  pressure^  at  23°  C, — One  liter  of  solution  contained  0.376 
grm  MnCOj. 

Tribasic  Phosphate  of  Lime. 

In  the  hydrated  state,  prepared  by  precipitating  a  solution  of 
calcium  chloride  with  sodium  orthophosphate. 

At  25°  C, — One  liter  of  solution  contained  0.396  grm  anhydrous 
phosphate. 

Under  pressure^  at  28°  C. — One  liter  of  solution  contained  0.464 
grm  anhydrous  phosphate. 

Pure  Hydrated  Alumina 

Exposed  to  the  action  of  the  gas  in  the  usual  manner,  showed  not 
the  slightest  solubility  under  any  temperature  and  pressure. 

Hydrated  Silicate  of  Protoxide  of  Iron 

Prepared  by  precipitation,  was  exposed  to  the  action  of  the  gas 
at  23°C.  and  ordinary  pressure. 

One  liter  of  resulting  solution  contained  0.330  grm  FeCO,. 

On  careful  testing  of  the  same  solution,  no  trace  of  silica  was 
found. 

From  these  results  it  may  be  observed  : 

1.  That  difference  in  temperature  produces  a  marked  difference 
in  the  amount  carried  into  solution  ;  the  lower  the  temperature,  the 
more  being  dissolved. 

2.  That  increase  in  pressure  causes  a  considerable  increase  in 
matter  dissolved,  though  the  effect  is  not  so  great  as  in  the  case  of 
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change  in  temperature  ;  carbonate  of  lime  seems  to  be  an  exception 
to  this,  increased  pressure  appearing  to  make  little  difference. 

3.  Substances  in  the  native  state,  as  compared  with  those  arti- 
ficially prepared,  are,  as  would  be  expected,  less  soluble,  but  they  are 
sufficiently  soluble  to  fully  account  for  the  profound  geological 
changes  that  have  been  produced  by  carbonic  acid  gas. 


IX. — Note  on  Sulphuretted  Hydrogen. 

By  p.  Casamajor. 

In  1873,  Mr.  William  Skey,  Analyst  to  the  Geological  Survey  of 
New  Zealand,  published  some  interesting  observations*  on  the  pro- 
duction of  sulphuretted  hydrodgen,  when  a  voltaic  couple  is  formed 
with  zinc  as  the  positive,  and  a  metallic  sulphuret  as  the  negative  plate. 
When  placed  in  contact  with  zinc,  or  in  communication  with  this 
metal,  by  means  of  a  wire,  many  sulphurets  give  sulphuretted  hydro- 
gen very  freely,  with  sulphuric  or  hydrochloric  acid,  which  alone 
would  not  give  any  in  contact  with  these  acids.  This  happens  with 
galena  and  sulphuret  of  copper. 

I  have  had  occasion  lately  to  apply  these  researches  of  Mr.  Skey 
to  the  production  of  sulphuretted  hydrogen  from  sulphuret  of  iron, 
which  refused  to  give  it  in  the  presence  of  sulphuric  acid  diluted 
with  ten  times  its  volume  of  water.  I  believe  that  the  greater  part 
of  the  sulphuret  of  iron  sold  to  chemists  possesses  this  resistance  to 
acids.  I  have  found  none  lately  which  gave  sulphuretted  hydrogen 
easily,  and  I  had  accumulated  several  pounds  lately  possessing  this 
undesirable  quality. 

After  a  few  trials  I  was  able  to  obtain  an  abundant  supply  of 
sulphuretted  hydrogen  from  any  sample  of  sulphuret  of  iron,  by 
proceeding  as  follows:  Enough  mercury  is  put  in  a  bottle  to  cover 
the  bottom  entirely.  Over  this  diluted  sulphuric  acid  is  poured,  and 
some  pieces  of  zinc  are  thrown  in,  which  immediately  sink  in  the 
mercury,  forming  a  zinc  amalgam  with  great  excess  of  mercury.  No 
action  takes  place  between  the  zinc  and  the  acid.  If  now  a  few 
pieces  of  sulphuret  of  iron  are  thrown  in  the  bottle,  they  will  sink  to  the 
mercury,  and  a  copious  discharge  of  sulphuretted  hydrogen  will  take 
place  from  the  surface  of  the  sulphuret  of  iron.  This  production  will 
continue  with  remarkable  regularity  until  either  the  zinc,  the  sulphuret 
of  iron,  or  the  sulphuric  acid  is  exhausted.     As  to  the  mercury,  it 

*  Chemical  News^  2.*J^  161. 
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only  intervenes  indirectly  in  the  reaction,  and  it  does  not  require  to 
be  renewed. 

In  place  of  snlphuret  of  iron  I  have  tried  galena,  iron  pyrites  and 
copper  pyrites.  These  all  give  sulphuretted  hydrogen,  but  very 
slowly.  With  galena  the  action  soon  ceases  as  the  mineral  becomes 
coated  with  sulphate  of  lead.  By  leaving  galena  in  contact  with  the 
zinc  amalgam  for  several  hours,  its  surface  becomes  coated  with  bright 
lead  amalgam. 

With  iron  and  copper  pyrites  comparitively  little  sulphuret  of 
hydrogen  is  given  off,  but  there  is  a  considerable  production  of  hy- 
drogen. In  this  case  the  sulphurets  act  mainly  as  conductors,  in  the 
same  manner  as  a  piece  of  retort  carbon. 
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X. — Proceedings. 

Regular  Meeting^  April  Ist^  1881. 

At  8:20  P.M.  the  meeting  was  called  to  order  by  Vice-President 
Leeds. 

Twelve  persons  were  present. 

Dr.  Leeds  stated  that  all  business  would  be  deferred  until  a 
quorum  fehould  be  present. 

In  absence  of  Mr.  Pfikin,  the  second  paper  of  the  evening : 
"  On  Anilometallic  Compounds  "  was  read  by  Dr.  Leeds.* 

Mr.  Stebbins  stated  that  he  had  made  an  aniline  and  calcium 
compound  in  the  presence  of  water. 

The  Recording  Secretary  announced  that  a  quorum  was  now 
present. 

The  minutes  of  the  March  meeting  were  read  by  the  Recording 
Secretary.     Adopted  after  sundry  corrections  had  been  made. 

The  following  gentlemen  were  nominated  as  new  members  : 

A.  Howard  Van  Linderen,  associate  member. 

(  Arthur  H.  Elliott, 
Nominated  by  <  T.  O'Connor  Sloank, 

/  J.   B.   H^RRZSHOFF. 

C.  P.  Sawver,  associate  member. 

(  Arthur  H.  Elliott, 
Nominated  by-j  Elwyn  Waller, 

f  P.  Casamajor. 

Dr.  Ono  Grote. 

(  Bernard  G.  Amend, 
Nominated  by<  S.  A.  Goldschmidt, 

f  Jas.  H.  Stebbins,  Jr. 

Mr.  A.  E.  HoppocK,  of  103  East  148th  street,  was  unanimously 
elected  a  member  of  the  Society. 

Mr.  Casamajor,  who  had  been  appointed  a  committee  of  one 
at  the  last  meeting  to  select  a  new  Recording  Secretary,  announced 
that  he  had  selected  Mr.  Jas.  H.  Stebbins,  Jr.,  as  Recording  Sec- 
retary. It  was  moved  and  recorded  that  this  report  be  adopted. 
Carried  unanimously. 

♦Withdrawn  by  the  Author. 
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Mr.  Casamajob  then  announced  that  he  had  selected  Mr.  J.  B. 
Herbeshoff  to  take  the  place  of  Mr.  Stebbins  on  the  Committee 
of  Noniinations.  It  was  moved  and  seconded  that  this  report  be 
adopted.     Carried  unanimously. 

Mr.  Casamajob  then  made  the  report  of  the  Committee  on  the 
Annual  Dinner. 

It  was  moved  and  seconded  that  the  annual  dinner  should 
take  place  on  Saturday  evening,  the  16th  day  of  April,  at  5  p.m. 
Carried.^ 

Mr.  Pftkin  read  his  paper  entitled :  "  Action  of  Concentrated 
Sulphuric  Acid  on  Lead  Alloys."* 

A  long  discussion  followed  participated  in  by  various  members. 

Mr.  Abthub  H.  Elliott  moved  to  reconsider  the  action  on  the 
motion  to  have  the  annual  dinner  on  Saturday  evening,  the  16th  of 
April.     Seconded  and  carried. 

It  was  then  moved  and  seconded  that  we  do  hold  our  annual 
dinner  on  Monday  evening,  the  18th  of  April,  at  6  p.m.  Carried 
unanimously. 

On  motion,  the  Society  adjourned. 

ALBERT  II.  GALLATIN, 

Recording  Secretary, 

*  This  paper  has,  at  the  time  of  publication,  not  been  received  by  the  Com. 
on  P.  and  P. 
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XI. — Proceedings. 
Regular  Meeting^  May  6th^  188 L 

The  meeting  was  called  to  order  at  8:30  p.m.,  Prof.  Leeds  in 
the  chair. 

In  the  absence  of  a  quorum,  tlie  regular  business  was  deferred 
till  one  should  be  present. 

The  first  paper  of  tlie  evening,  '*  On  a  Slight  Modification  of 
Wilkinson's  Gas  Eudiometer "  was  read  by  Mr.  Jas.  H.  Stebbins, 
Jr.,  S.B. 

Prof.  Doremus  then  remarked  that  the  trouble  encountered 
with  the  Wilkinson  eudiometer  might  be  overcome  by  first  filling 
with  gas  and  then  letting  in  a  little  water,  and  finally  making  allow- 
ance for  the  water  level. 

The  second  paper  of  the  evening,  "On  the  Purification  of 
Baric  Sulphate,"  by.  T.  O'Connor  Sloane,  Ph.D.,  was  then  read. 

The  third  paper  of  the  evening,  "  On  a  Qualitative  Test  for 
Carbon  Bisulphide  and  Carbon  Dioxide  in  Coal  Gas,"  by  T. 
O'Connor  Sloane,  concluded  the  reading  of  papers. 

The  Recording  Secretary  then  announced  that  a  quorum  was 
present. 

The  minutes  of  the  last  meeting  were  then  read  and  approved. 

Mr.  Casamajor  objected  to  the  mention  of  particulars  concern- 
ing annual  dinner,  and  thought  that  only  a  general  description  in 
place  of  minute  particulars  would  be  preferable. 

Dr.  Squibb  then  stated  that  he  thought  that  the  miimtes  con- 
cerning the  annual  dinner  as  taken  by  the  Recording  Secretary, 
should  not  be  altered,  but,  that  minute  particulars  should  be  left 
out  of  printed  report. 

This  being  put  to  motion,  was  carried  unanimously. 

Dr.  Goldmark's  death  was  then  mentioned  by  the  chair. 

Dr.  Squibb  moved  that  a  committee  of  one  be  appointed  to 
draw  up  a  short  obituary  notice  on  Dr.  Goldmark's  death. 

On  motion,  this  was  carried  unanimously. 


PROCEEDINGS.  35 

The  Recording  Secretary,  then  read  the  minutes  of  the  last 
meeting  of  the  Board  of  Directors,  which,  after  a  small  correction, 
were  approved. 

The  Recording  Secretary  then  read  Dr.  Moore's  resignation  as 
Editor  of  the  Journal  of  the  American  Chemical  Society. 

After  sundr}'  remarks  by  Messrs.  Squibb,  Ledoux  and  Casa- 
MAJOR,  Dr.  DoREMus  iHOved  that  a  committee,  consisting  of  Drs. 
A.  R.  Leeds  and  A.  R.  Ledoux,  be  appointed  to  report  in  regard 
to  tilling  vacancy  caused  by  Dr.  Moore's  resignation. 

This  being  put  to  motion,  was  carried  unanimously. 

The  chair  then  brought  up  the  question  in  regard  to  filling  the 
vacancy  in  the  Board  of  Directors,  caused  by  the  death  of  Dr. 

GOLDMARK. 

After  some  remarks  by  Messrs.  Squibb,  Elliott  and  Casa- 
MAJOR,  it  was  finally  moved  and  seconded  that  the  previous  com- 
mittee, consisting  of  Drs.  A.  R.  Leed  and  A.  R.  Ledoux,  should 
ako  investijg^te  the  legality  of  the  election  of  a  Director  to  fill  the 
vacancy  in  the  Board  of  Directors,  caused  by  the  death  of  Dr« 
GoLDMARK,  and  should  report  at  the  next  meeting,  presenting  at 
the  same  time  the  name  of  a  person  to  fill  the  vacancy,  and  that 
the  Recording  Secretary  should  insert  a  notification  to  this  effect 
on  next  postal  C4irds. 

On  motion,  this  was  carried  unanimously. 

The  following  gentlemen  were  then  elected  : 

C.  P.  Sawyer,  associate  meml>er. 

(  Arthur  H.  Elliott, 
Nominated  by  ■!  Elwyn  Waller, 

(  P.  Casamajor. 

A.  Howard  Van  Linderen,  associate  member. 

(  Arthur  H.  Elliott, 
Nominated  by]  T.  O'C.  Sloane, 

( J.  B.  F.  Herreshoff. 

Dr.  Otto  Grote,  as  member. 

is.  A.  GOLDSCHMIDT, 
Bernard  G.  Amend, 
James  H.  Stebbins,  Jr. 

Thos.  Tonnele,  as  member. 

iP.  DE  P.   RiCKETTS, 
Arthur  H.  Elliott. 
C.  F.  Chandler. 

J.  G.  Mattison,  as  member. 

iP.  DE  P.   RiCKETTS, 
Arthur  H.  Elliott, 
C.  F.  Chandler. 
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Mr.  A.  P.  Hallock,  Ph.B.,  was  then  nominated  as  a  regular 
member,  by  T.  O'C.  Sloane,  Mr.  Benjamin  and  Wm.  Rupp. 

The  fourth  paper  of  the  evening,  "  Upon  the  Direct  Conversion 
of  Aromatic  Amides  into  their  Corresponding  Azo-compounds,"  by 
Dr.  A.  R.  Leeds,  was  then  read. 

After  some  questions  by  Mr.  Stebbins,  the  fifth  paper  of  the 
evening,  "On  the  Cliemical  Contents  of  the  Fluid  Cavities  of 
Minerals,"  by  Mr.  A.  A.  Julien,  was  then  read. 

Some  remarks  by  Messrs.  Elliotp  and  Doeemus  then  followed. 

On  motion,  the  Society  adjourned. 

JAMES  H.  STEBBINS,  Jr., 

Recording  Secretary, 


XII. — On  a  Sligut  Modification  op  the  Wilkinson  Gas  Eudi- 
ometer. 

Bt  James  II.  Stebbins,  Jr. 

At  one  of  our  previous  meetings,  Prof.  Doremus  read  a  paper  and 
exhibited  to  you  one  of  Wilkinson's  eudiometers,  with  which,  I  think, 
he  said  very  fair  gas  analyses  might  be  made. 

Now,  although  I  do  not  wish  to  contradict  Prof.  Doremus'  state- 
ment, still  I  feel  bound  to  say,  that  my  experience  with  the  above 
apparatus  for  the  past  month  has  been  anything  but  satisfactory, 
and  I  now  make  bold  enough  to  say  that  the  Wilkinson  gas  eudi- 
ometer, as  it  is  now  made,  cannot  possibly  give  correct  results,  and 
with  the  greatest  care,  only  approximate  answers  can  be  obtained. 

The  reason  of  this  is  obvious  and  can  readily  be  explained  by  the 
following  diagram  : 


3 


The  usual  Wilkinson  eudiometer  has  quite  a  long  and  thin  neck 
just  under  the  glass  cock  as  may  be  seen  in  the  diagram,  and  which 
I  represent  as  a  and  b. 

Now,  in  filling  this  burette,  we  have  to  first  fill  it  with  water, 
which  drives  all  the  air  out,  and  then  connect  it  with  the  rubber 
tube  conveying  the  gas.  As  soon  as  we  open  the  cock,  the  gas  flows 
in,  which  we  so  regulate  as  to  get  down  to  the  zero  mark,  and  then 
turn  off  the  valve.     In  this  way  we  get  just  100  c.c.  of  gas.     Now 
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the  trouble  begins,  for  the  moment  we  let  our  absorbing  fluids  flow 
in,  the  narrow  neck  of  the  eudiometer  is  immediately  filled  with  the 
liquid,  and  naturally  drives  the  gas  down  below  the  zero  mark,  thus 
causing  much  trouble  and  annoyance.  Now  Prof.  Doremus  will  say 
that  this  difficulty  can  easily  be  overcome  by  first  letting  pure  water 
run  into  your  burette,  then  marking  the  expansion  caused,  and 
finally  making  allowance  for  this  expansion  after  we  begin  to  absorb 
our  different  constituents. 

But  I  will  here  remark  that,  as  soon  as  our  water  level  has  fallen 
below  zero,  it  is  almost  impossible  to  make  accurate  readings 
with  the  naked  eye,  which  can  only  be  done  with  a  telescope  having 
cross  hairs,  and  such  a  thing  as  this  for  quick  work  is  entirely  out  of 
the  question. 

Therefore,  to  get  rid  of  all  this  trouble,  I  have  done  way  with  the 
long  neck,  and  have  had  a  eudiometer  made  with  the  glass  cock 
soldered  directly  on  to  the  top  of  the  burette. 


This  burette  is  divided  into  100  c.c.  and  A  of  c.c,  thus  per- 
mitting me  to  make  very  close  readings. 

The  modus  operandi  of  this  instrument  is  the  same  as  in  the 
previous  case,  and  the  analyses  obtained  are  approximately  correct. 

The  modification  here  mentioned  may  be  better  understood  by 
the  following  diagram  : 

CZIZ 


Xni. — 1.  Note  on  the  Precipitation  and  Purification  of  Bar- 
ium Sulphate.  2.  Qualitative  Test  for  Carbon  Disulphide 
AND  Carbon  Dioxide  in  Coal  Gas. 

By  T.  O'Connor  Sloanb,  A.M.,  Pii.D. 

1. 

To  obtain  a  precipitate  of  barium  sulphate  that  will  not  run 
through  the  filter  paper,  the  following  rules  should  be  observed  :  The 
solution  should  be  barely  acid.  This  end  is  best  secured  by  the  use 
of  cochineal  or  some  equivalent  solution.  By  using  the  colored 
matter  in  the  fluid  form,  a  solution  can  be  neutralized  in  quarter  of 
the  time,  and  with  far  more  exactness  than  when  its  reaction  is  tried 
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with  litmus  paper.  The  precipitant  is  added  when  the  solution  is 
nearly  boiling,  and  the  liquid  is  kept  at  that  temperature  for  some 
time.  A  heavy  precipitate  will  be  formed  with  perfectly  clear 
supernatant  liquor.  It  is  quite  certain,  if  any  iron  be  present,  that 
some  will  be  carried  down,  and  the  ignited  barium  sulphate  will  not 
be  white.  Many  ways  of  treating  the  precipitate  after  ignition  have 
been  recommended.  I  will  refer  to  only  two  in  the  hurried  way. 
The  first  is,  to  boil  it  with  dilute  hydrochloric  acid  ;  the  second,  to 
boil  it  with  concentrated  sulphuric  acid  ;  then  dilute  and  filter.  If 
the  first  course  be  pursued,  any  barium  sulphide  present  will  be  dis- 
solved,  thus  causing  a  loss.  This  is  quite  a  common  case,  as  the 
filter  paper  reduces  the  sulphate  in  the  ignition.  If  treatment  with 
concentrated  sulphuric  acid  be  adopted,  any  other  salts  of  barium 
present  will  be  rendered  insoluble,  and  excess  of  weight  be  caused. 
In  the  dry  way,  fusion  with  sodium  carbonate  and  a  little  sodium 
nitrate,  and  subsequent  determination  of  the  sulphuric  acid,  may  be 
recommended  as  very  efiicacious  ;  but  it  is  troublesome. 

Some  time  ago  I  had  occasion  to  make  a  great  many  sulphur 
determinations  in  coal.  I  was  much  annoyed  by  the  precipitation  of 
iron  with  the  barium  sulphate.  I  adopted  the  following  simple 
method  of  purification,  and  it  always  secured  a  perfectly  white  pre- 
cipitate : 

The  sulphuric  acid  was  precipitated  with  great  care,  as  already 
described,  so  as  to  obtain  a  clear  supernatant  fiuid.  The  solution 
was  decanted  to  the  last  drop  through  a  filter  paper.  To  the  pre- 
cipitate left  in  the  beaker  were  added  five  or  ten  cubic  centimeters 
of  concentrated  hydrochloric  acid.  The  beaker  was  then  carefully 
held  over  and  just  touching  a  hot  plate,  until  the  acid  was  in  full 
ebullition.  By  holding  the  beaker  in  an  inclined  position  there  will 
be  no  danger  of  spirting.  The  boiling  was  kept  up  for  about  a 
minute.  After  cooling,  it  was  diluted,  cochineal  solution  added, 
ovemeutralized  with  ammonia,  slightly  acidified  and  filtered.  This 
always  gave  perfectly  white  precipitates. 

2. 

A  piece  of  caustic  potash  a  few  mms  long  is  dissolved  in  10  to 
20  c.c.  of  alcohol.  If,  after  standing  protected  from  the  air,  a  homo- 
geneous and  clear  solution  remains,  it  is  ready  for  use.  Otherwise, 
after  settling,  the  clear  fluid  may  be  decanted.  It  is  placed  in  a 
suitable  absorption  tube  and  a  cubic  foot  or  more  of  gas  passed 
through  it.  It  is  then  poured  into  a  test  tube.  If  the  gas  contained 
carbonic  acid,  an  oily -looking  colorless  solution  of  potassic  carbonate 
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in  water  will  underlie  the  alcohol.  This  last  will  be  colored  more  or 
less. 

The  alcoholic  solution,  if  any  carbon  disulphide  was  in  the  gas, 
will  contain  a  so-called  xanthate  of  potash,  and  may  be  boiled  and 
tested  for  sulphuretted  hydrogen. 

A  more  demonstrative  method  is  to  add  excess  of  copper  salt, 
filter  out  the  precipitated  cupric  compounds,  and  pour  ammonia 
through  the  filter  paper,  when  a  highly  characteristic  precipitate  of 
cupric  xanthate  will  remain  on  the  filter  paper. 


XIV. — Upon  the  Direct  Conversion  op  the  Aromatic  Amides 
INTO  THEIR  Corresponding  Azo-compounds. 

Bt  Albert  R.  Leeds. 

I  have  already  published  in  another  place  (Journal  American 
Chemical  Society,  3,  16,)  the  results  obtained  by  the  action  of  hydro- 
gen peroxide  upon  benzene.  The  latter  is  gradually  converted  into 
phenole-oxalic  acid,  and  a  small  amount  of  a  yellow  coloring  matter 
being  formed  at  the  same  time. 

Phenole  itself  is  but  slightly  acted  upon  by  hydrogen  peroxide  in 
the  cold,  but  at  the  boiling  point  undergoes  conversion  into  a  tarry 
substance. 

Naphthalene,  when  digested  with  hydrogen  peroxide,  yields  a 
small  amount  of  naphthoic.  Naphthoic  itself  is  not  affected  to  any 
notable  extent  by  hydrogen  peroxide  in  the  cold,  but  at  the  boiling 
point  is  changed  to  a  tar. 

When  anthracene  is  dissolved  in  glacial  acetic  acid,  and  the  pre- 
cipitate obtained  on  the  addition  of  solution  of  hydrogen  peroxide  is 
digested  with  excess  of  the  latter  re-agent,  the  anthracene  is  slowly 
converted  into  anthraquinone.  Three  grms  of  anthracene,  boiled  for 
three  days  with  hydrogen  peroxide,  in  a  flask  attached  to  a  return- 
cooler,  were  changed  almost  entirely  into  anthraquinone,  the  brown 
coloring  matter  formed  at  the  same  time  being  too  small  in  amount 
to  permit  of  its  being  experimented  upon  successfully. 

Benzenesulphonic  acid  was  slightly  acted  upon,  a  brown  color 
being  imparted  to  its  solution  after  boiling  for  a  number  of  hours 
with  hydrogen  peroxide,  and  the  acid  crystallising  out  from  the 
liquid  in  small  colorless  crystals,  identical  in  appearance  with  the 
original  body  before  its  treatment  with  peroxide. 

The  preceding  results  show  that  in  certain  cases  hydrogen  per- 
oxide operates  upon  organic  bodies  by  the  substitution  of  hydroxyl  ; 
in  other  cases,  by  direct  oxidation,  and  in  the  third  place,  by  both 
actions  combined. 
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if 

The  experiments  were  therefore  extended  to  the  aromatic  amides 
with  the  hope  that  hydroxylated  derivatives  of  these  compounds 
might  be  obtained.  The  amide  was  converted  into  the  acetate,  or 
when  this  not  possible,  it  was  dissolved  in  excess  of  glacial  acetic 
acid,  and  a  solution  of  hydrogen  peroxide,  containing  1.2  per  cent,  of 
peroxide,  added  in  successive  portions.  Heating  of  the  liquid  had 
to  be  avoided,  the  amide  in  every  instance  being  changed  to  a  tarry 
substance.  This  result  indeed  happened  in  most  instances,  even 
when  the  experiment  was  conducted  at  common  temperatures  or  with 
gentle  warming.  The  following  is  a  brief  summary  of  the  results 
obtained  with  the  compounds  thus  far  operated  upon  : 

Diphenylamine  yielded  a  large  amount  of  a  black  liquid  and  a 
black  tar. 

Dimethylaniline  gave  a  very  dark  red  liquid  with  a  black  residue 
soluble  in  alcohol. 

Xylidine  formed  a  claret  colored  liquid  with  a  blackish  residue 
dissolving  in  alcohol  to  a  dark  purple  solution. 

Naphthylamine  gave  a  rose,  colored  liquid  with  a  brownish-black 
residue. 

Similar  results  were  obtained  with  orthotoluidine,  the  solution 
acquiring  a  ruby  color,  and  a  blackish  tarry  residue  soluble  in  alcohol 
being  formed. 

Failing  to  obtain  by  careful  sublimation,  or  by  treatment  with 
ligroine,  alcohol  and  other  solvents,  any  crystalline  bodies  from  the 
above  products,  their  further  study  was  abandoned. 

Aniline  and  paratoluidine  acted  differently.  The  solutions  of  their 
acetates  in  hydrogen  peroxide  quickly  threw  down  on  gentle  warm- 
ing, copious  precipitates  of  a  brownish  crystalline  appearance.  At 
higher  temperatures  there  was  a  formation  of  tar.  The  precipitates 
came  down  principally  on  the  first  treatment  with  the  peroxide.  On 
filtering  them  off  and  adding  an  amount  of  the  peroxide  in  excess  of 
the  calculated  quantity,  the  second  crop  of  crystals  was  small,  and  the 
larger  portion  of  the  aniline  or  paratoluidine  acetate  remained  be- 
hind in  the  solution. 

The  precipitates,  after  washing  and  drying,  were  sublimed  very 
slowly,  since  the  small  amounts  of  accompanying  tarry  matter  inter- 
fered seriously  with  the  operation  when  the  temperature  was  not 
carefully  regulated  at  the  lowest  practicable  point.  The  sublimate 
from  the  paratoluidine  formed  yellow  needles,  some  of  them  exceed- 
ing two  inches  in  length.  They  were  repeatedly  crystallised  from 
alcohol,  in  which  they  are  not  very  readily  soluble,  and  were  finally 
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obtained  as  magnificent  orange  needles.     Their  melting  point  was 
143-144^ 

0.2806  grm  of  the  substance  yielded  on  combustion  0.8123  grm 
carbonic  acid  and  0.1763  grm  water.  These  results  agree  with  those 
calculated  on  the  supposition  that  the  body  is  azotoluole,  C14H14N2 : 

Calculated.  Found. 

Carbon  80.00  79.28 

Hydrogen  6.66  6.98 

Nitrogen  13.34  13.51 

The  isame  body  has  recently  been  obtained  by  Barsilowsky* 
by  the  action  of  very  dilute  potassium  permanganate  solution  upon 
toluidine  sulphate.  This  reaction  yielded  a  very  small  product,  and 
Barsilowsky  afterwards  used  a  solution  of  potassium  ferricyanide 
and  caustic  potash  with  better  results.  The  orange  crystals  thus 
obtained  melted  at  144^,  and  were  identical  in  their  physical  prop- 
erties both  with  the  parazotoluene,  derived  by  Petrieff  from  the  re- 
duction of  nitrotoluene,  and  with  the  substance  described  by  the 
author.  By  the  action  of  hydrogen  peroxide,  therefore,  upon  para- 
toluidine  it  is  converted  directly  into  parazotoluene. 

The  sublimate  from  the  aniline  product  yielded  large  red  crystals, 
together  with  some  accompanying  yellow  oil.  This  sublimate  had  a 
melting  point  of  66°,  showing  that  the  body  was  azotoluene  (m.  pt., 
66^5). 


XV. — On   the  Examination  of  Carbon  Dioxide  in  the  Fluid 

Cavities  of  Topaz. 
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Recent  studies  of  the  fluid  contents  of  the  cavities  of  minerals, 
especially  of  the  fluids  separated  in  sufficient  quantities  for  analytic 
examination,  have  established  more  definite  views  concerning  their 
true  character.  The  liquid  first  observed  by  Brewster  in  Brazilian 
topaz,  and  which  has  since  passed  by  the  name  Brewsterline  or 
Brewsterlinite,  has  been  shown  by  Simmler,  Vogelsang  and  Geissler, 

*Ahm.  der  Chetn.,  207,  102. 
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and  W.  N.  Hartley,*  to  be  identical  in  its  properties  with  liquid 
carbon  dioxide.  The  abundant  dissemination  of  this  substance  has 
been  variously  and  certainly  confirmed  through  its  general  optical 
and  physical  properties,  especially  by  the  determination  of  its  re- 
fractive index,  by  spectroscopic  examination  of  the  gas  after  expul- 
sion into  a  Geissler  tube,  and  even  by  ordinary  qualitative  or  vol- 
umetric examination. 

The  dense  and  darker  liquid  commonly  associated  with  this,  first 
noticed  by  Brewster,  and  afterwards  styled  cryptoline  or  cryptolinite, 
as  well  as  another  liquid,  still  more  thick  and  viscid,  subsequently 
observed  in  a  large  cavity,f  are  now  recognised  merely  as  saline  solu- 
tions of  varying  composition. 

These  two  names  are  now  obsolete,  but  the  following  substances 
may  be  accepted  as  entering  into  the  content  of  these  cavities  in  the 
various  siliceous  minerals  :  water,  liquid  and  as  vapor,  and  frequent- 
ly in  the  form  of  supersaturated  saline  solutions,  containing  chlorides, 
sulphates,  or  carbonates  of  the  alkaline  metals,  fluoride  and  sulphate 
of  calcium,  and  sulphate  of  barium,  some  of  these  salts,  especially 
the  chlorides,  being  often  isolated  in  minute  crystals  ;  carbon  dioxide, 
liquid  and  gaseous  nitrogen,  solid  bitumen,  mineral  oil,|  and  perhaps 
lighter  hydrocarbons  ;  free  sulphuric  and  hydrochloric  acids  ;  hydro- 
gen sulphide;  and  minute  crystals,  microliths,  and  trichites,  repre- 
senting usually  the  constituent  minerals  of  the  enclosing  rock,  e.  ^., 
hornblende,  rutile,  etc.  Sulphurous  oxide  and  free  ammonia  have 
been  also  detected  in  the  gases  expelled  from  the  cavities  by  ignition,§ 
but  may  have  originated  in  the  decomposition  of  solid  or  liquid 
bituminous  matters,  such  as  those  first  noticed  by  Foster  in  smoky 
quartz  ;  their  actual  presence  in  the  included  gases  is  yet  to  be  con- 
firmed by  examination  of  the  latter,  when  separated  without  adultera- 
tion, by  products  of  distillation,  e,  ^.,  by  mechanical  means,  as  when 
crushed  in  a  vacuum.  Several  other  soluble  substances  of  limited 
occurrence  have  been  noted  in  the  study  of  special  minerals,  e.  </., 
magnesium  and  calcium  chlorides  in  the  cavities  of  halite,  zinc  sul- 
phate with  sodium  chloride  in  those  of  blende,  ||  etc. 

In  the  siliceous  sedimentary  and  metamorphic  rocks,  especially 
in    all    the    gneisses    of  the  Appalachians,  in  the  Eastern   United 

*  Joum.  Chem.  Soc,  London,  1876. 

t  Brewster,  Phil.  Mag.,  1853,  4,  5.  235. 

t  Brewster,  Trans.  Roy.  Soc,  Ed.,  10. 

§  A.  W.  Wright,  Amtr.  Joum.  Set.,  1881,  3,  21,  212. 

I  A.  Schertcl,  Berg  und  Hiittenm.  Zcitung,  1878. 
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States,  the  quartz  grains  generally  abound  in  cavities,  holding  ap- 
parently pure  water,  but  sometimes  a  saline  solution  with  minute 
cubical  crystals.  For  instance,  I  have  found  certain  specimens  of 
the  triassic  brown  sandstone  of  Portland,  Conn.,  to  be  remarkably 
rich  in  these  fluid  cavities,  not  only  the  quartz  but  even  all  the 
feldspar  grains  being  saturated  by  them  to  such  a  degree,  that  they 
abound  in  every  field  of  view  throughout  the  thin  section. 

Carbon  dioxide  so  far  ap])ears  to  be  of  much  rarer  occurrence  in 
the  rocks  of  Eastern  America,  having  been  detected  mainly  in  quartz, 
and  only  at  the  following  localities  :  in  the  labradorite  of  Labrador  ; 
in  hornblende-syenite  at  Columbia,  N.  H.;*  in  the  pegmatyte  vein  at 
Branchville,  Conn.  ;f  in  the  granulyte  at  Charlotte,  N.  C,  and  in  the 
smoky  quartz  at  White  Plains,  N.  C.  ;J;  in  the  hornblende-gneiss  of 
the  Laurentian  at  Ticonderoga,  N.  Y.,  and  in  the  same  rock  at  three 
localities  in  Western  N.  C;  in  the  gneissoid-granyte  of  the  Penokie 
Iron  Range,  Wis.,§  and  in  granyte,  mica-schist,  hornblende-schist, 
and  chlorite-schist,  at  three  localities  in  Mich.|| 

In  the  metaraorphic  and  eruptive  rocks  of  Western  America,  how- 
ever, carbon  dioxide,  together  with  a  second  liquid,  which  is  either 
water  or  a  saline  solution,  occupies  the  cavities  of  the  quartz  grains 
at  many  localities — in  the  gneisses,  granyte  and  granyte-porphyry  of 
Marble  Hill,  Kinzly  District,  of  Clover  Canon,  Humboldt  Mts.,  of 
Havallah  Range,  and  of  Granite  Peak,  Ute  Range,  Nev. ;  in  the 
hornblende-gneiss  at  Davis  Mt.,  Park  Range,  and  in  the  quartz- 
propylyte  at  Golconda,  Col.  ;T  in  the  smoky  quartz  of  "Pike's  Peak, 
Col.,**  and  in  the  quartz  from  the  gold  vein  at  Hunter's  Rest,  Ari- 
zona.tf  These  few  localities,  however,  must  undoubtedly  represent  a 
far  wider  distribution  of  this  interesting  substance  throughout  the 
rocks  of  the  continent,  as  their  number  is  being  constantly  increased 
with  every  published  report  of  lithological  work. 

The  qualitative  identification  of  carbon  dioxide  in  the  cavities  of 
a  mounted  thin  section  of  a  mineral,  may  be  determined,  at  least  with 
probability,  after  some  experience,  through  various  optical  appear- 
ances and  physical  characteristics  which  have  been  often  described. 

♦Q.  W.  llawes.  Ceoi.  of  N.  II.,  1878.  3,  207. 
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XQ.  W.  Ilawes,  Anur,  Joum.  Sci.,  1881,  203. 

g  R.  D.  Irving,  Gro/.  of  Wis.,  1880,  3,  249. 

I  A.  Wichmann,  idem,  600,  619,  635,  642,  647. 

^F.  Zirkel,  Geol.  Rxpl.  of  40th  Par.,  1876,  6,  18,  33,  44,  etc. 

♦♦B.  Silliman,  Science,  1880,  I,  289. 

ffG.  W.  Hawes,  Amer.  Joum.  Sci.,  1881,  203. 
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It  is  usually  effected  with  certainty  and  ease,  through  the  rapid  and 
enormous  expansion  and  ultimate  disappearance,  either  of  the  liquid 
or  of  the  gaseous  bubble,  on  the  application  of  a  gentle  heat  for  a  few 
seconds,  such  as  that  of  a  cigar,  the  heated  end  of  a  rod,  a  jet  of  hot 
air,  or  even  a  jet  of  the  warm  breath  conveyed  through  a  flexible 
rubber  tube.  When  the  slide  and  the  thin  section  are  thin,  even  the 
heat  (3*7°  C.)  of  the  tip  of  one's  finger  applied  for  a  few  seconds  to  the 
bottom  of  the  slide,  without  removal  from  the  stage  of  the  micro- 
scope, may  be  sufficient  to  produce  the  characteristic  phenomena,  e.  g.y 
the  contraction  and  disappearance  of  a  bubble  whose  size  is  relatively 
small  to  that  of  the  liquid  in  which  it  floats. 

For  the  determination  of  the  temperature  of  disappearance  of  the 
bubble,  which  may  vary  from  20°  to  32°  C,  several  forms  of  stage- 
heating  apparatus  may  be  employed;:  those  of  Nachet,  L.  Beale, 
and  R.  Fuess,  in  which  a  current  of  hot  air  from  the  flame  of  a  small 
lamp  or  taper  is  conveyed  beneath  both  the  slide  and  the  adjacent 
bulb  of  a  thermometer  ;  that  of  M.  Schultze  (also  Chevalier,  Dujardin, 
and  Dr.  Ransom),  in  which  both  slide  and  thermometer  bulb  are 
heated  by  conduction  through  a  brass  or  copper  plate,  with  two  arms 
projecting  beyond  the  stage  over  the  flames  of  two  tapers ;  those  of 
Polallion  and  Ranvier,  in  which  the  slide  rests  upon  the  upper  side 
of  a  metal  box  through  which  a  continuous  current  of  hot  water  is 
conveyed  through  tubes  in  connection  with  a  small  adjacent  tank  or 
boiler,  the  bulb  of  the  thermometer  being  immersed  in  the  box  ;  and 
that  of  H.  Vogelsang,  in  which  the  slide  rests  upon  a  ring-shaped 
thermometer  bulb,  with  a  fine  and  frequently  bent  platinum  wire 
intervening,  which  is  heated  by  a  galvanic  current  under  the  control 
of  a  rheostat.  The  results  obtained  by  any  apparatus  of  these  kinds 
are  inexact,  from  the  unequal  and  irregular  application  of  heat  to  the 
thin  section  and  to  the  thermometer  bulb,  from  the  interference  of 
cooler  currents  in  the  surrounding  atmosphere,  and  above  all,  from 
the  refrigerating  effect  of  the  mass  of  metal  of  the  microscopic  ob- 
jective in  close  approximation.  Vogelsang  admitted  that  with  his 
apparatus,  the  one  even  yet  considered  the  most  accurate,  from  this 
last  source  the  error  may  amount  to  10°,  according  to  the  objective 
employed,  from  a  No.  4  Hartnack,  of  3  rams  focal  distance,  to  a  No.  9 
of  0.1  mm  focal  distance.  He  reduced  observations  with  the  higher 
powers  to  the  standard  of  the  No.  4,  and  further  suggested  a  plus 
correction  of  1°  for  those  observations  in  which  the  temperature  of 
the  room  and  of  the  microscope  remained  at  12°  to  15°,  instead  of 
his  normal,  20°  C.    Most  of  the  published  observations  on  the  subject 
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have  been  consequently  made  under  the  lowest  powers,  and  it  is  con- 
sidered sufficient  to  obtain  results  corresponding  to  a  degree.  In 
every  case  there  are  also  additional  obstacles  in  the  inconvenience, 
fragility  and  cost  of  the  apparatus  ;  much  time  is  required  for  satis- 
factory experiments,  and  especial  annoyance  is  incurred  by  the  slow- 
ness with  which  the  apparatus  cools  before  the  temperature  of  the 
re-appearance  of  the  bubble  can  be  determined,  as  a  check. 

In  place  of  all  these  a  simple  and  inexpensive  apparatus  may  be 
substituted,  consisting  of  a  miniature  water  bath  in  which  are  im- 
mersed the  entire  section  and  slide,  the  bulb  of  the  thermometer,  and 
the  nose  of  the  objective.     It  consists  of  a  box  of  tinned  copper 


Fig.  1. 

(tinned  iron  is  liable  to  rust),  of  length  sufficient  to  project  a  few 
centimeters  on  either  side  of  the  stage  of  the  microscope  employed  ; 
the  one  I  use  being  23  centimeters  in  length,  4  cms  in  width,  and  3 
cms  in  depth.  This  is  laid  across  the  stage  of  the  microscope,  separ- 
ated from  the  metal  by  thin  plates  of  cork,  c  c,  and  is  heated  by  a 
short  wax  taper  (night  light)  underneath  either  extremity.  The 
slide  8  may  rest  upon  the  bottom  guarded  from  the  metal  by  little 
rubber  bands,  r  r,  beneslth  its  ends,  and  wedged  firmly  by  a  little 
wooden  wedge,  i^,  beneath  the  horizontal  thermometer  bulb,  h  ;  or, 
a  thermometer  with  ring-shaped  bulb  may  be  inserted,  upon  which 
the  slide  may  rest  directly,  firmly  attached  by  one  or  two  slender 
rubber  bands.  The  thermometer  should  be  of  guaranteed  accuracy, 
with  wide  degrees,  subdivided  if  possible,  with  a  range  which  need 
not  much  exceed  20  to  32^  C.  The  preparation  is  then  covered  by 
any  pure  and  clear  water,  preferably  filtered  (distilled  is  unnecessary), 
to  a  depth  of  about  2  cms.  A  circular  aperture  in  the  bottom  of  the 
box  18  mms  in  diameter,  is  covered  with  glass  attached  by  cement, 
and  through  this  the  light  is  thrown  up  from  the  mirror.  The 
cavity  to  be  examined  is  then  carefully  adjusted  and  focussed,  a 
taper  is  lit,  and  the  eye  remains  at  the  eye-piece  until  the  critical 
point  is  reached.  The  glass  tube  ^,  with  its  point  terminating  just 
below  the  edge  of  the  slide,  is  connected  with  the  mouth  during  the 
experiment  by  a  small  rubber  tube.     As  the  temperature  slowly 
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rises,  a  constant  current  of  small  bubbles  of  tbe  warm  breath  (whose 
temperature,  32°,  only  assists  the  operation)  may  be  blown  with  little 
fatigue  through  the  tube  to  effect  a  thorough  intermixture  of  un- 
equally heated  layers  in  the  water  stratum.  The  determination  of 
the  temperature  of  disappearance  of  the  bubble  is  easily  obtained 
within  five  minutes,  and  that  of  its  re-appearance  in  about  the  same 
time.  A  low  power  objective  may  be  carefully  wiped  if  its  anterior 
lens  is  dimmed  by  flying  drops  or  by  rising  vapor,  when  a  high 
temperature  is  being  attained  ;  but  it  is  best  to  insert  the  whole  ob- 
jective in  a  small  narrow  glass  beaker  floating  upon  the  surface  of 
the  bath  over  the  preparation. 

The  plan  of  immersing  the  preparation  at  once  in  a  bath  pre- 
viously heated,  and  then  allowing  it  to  cool  under  observation,  has 
already  been  used  with  indifferent  results.  Brewster  "  plunged  the 
topaz  in  heated  water,"  and  thus  determined  the  point  of  re-appear- 
ance of  the  bubble  at  26°.4  C,  and,  in  another  deep  cavity,  at  28°.8  C. 
Vogelsang  placed  it  in  6  to  8  c.c.  of  glycerine,  previously  warmed  to 
60°,  in  a  layer  4  to  5  mms  in  depth  above  the  preparation  ;  this  he 
stirred  up  with  a  slender  thermometer,  which,  however,  greatly  in- 
terfered with  observation.  He  obtained  the  following  results,  cor- 
responding to  the  Hartnack  objectives  employed,  for  the  temperature 
of  re-appearance  of  the  bubble  : 

Objective  No.  4,  ocular  No.  3,  lens  above  the  liquid         .      31°.5-(32) 
''  "     4,      ''         "     4,    "     just  in  the  liquid  .         .34°.5-(36) 

"  "     7,  hardly  down  to  .         45°. 

As  the  range  of  error  amounts  to  13°,  even  without  the  use  of  an 
objective  of  much  power,  he  recommends  the  employment  m  this 
method  of  such  an  objective  as  will  remain  above  the  liquid,  but 
considers  his  galvanic  apparatus  as  preferable.  Sorby*  explains  that 
he  examined  the  fluid  cavities  in  sapphire,  by  immersing  the  prepara- 
tion in  a  beaker  of  water,  under  a  low  power  of  the  microscope,  and 
raising  its  temperature  very  slowly,  but  gives  no  details  concerning 
the  method  or  the  accuracy  of  his  results.  A  bath  may,  indeed,  be 
heated  up  by  repeated  additions  of  small  quantities  of  warmer  water, 
but  this  process  is  apt  to  be  tedious  and  slow.  With  my  apparatus 
above  described,  an  accuracy  within  one-tenth  of  a  degree  was  readily 
and  constantly  obtained,  both  with  a  one  inch  and  a  one-eighth  inch 
immersion  objective.  It  will  suffice  to  present,  out  of  a  large  num- 
ber of  unusually  good  results  on  a  fluid  cavity  of  0.54  mm  diameter. 


II.  C.  Sorby  and  P.  J.  Butler,  Proc.  Roy.  Soc,  Loudon,  1809,  17,  297. 
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those  obtained  by  means  of  the  Fuess  apparatus  (jP),  the  one  most 
commonly  used,  and  others  by  means  of  my  own  (e7),  the  temperature 
being  noted  both  of  the  disappearance  {d)  and  re-appearance  (r)  of 
the  bubble.  The  objective  used  was  a  one  inch  of  Wm.  Wales,  with 
a  working  distance  of  13  mms  in  the  air,  and  15  mms  over  a  stratum 
of  water  7  mms  deep. 

IT.  J. 
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In  place  of  the  blowing  tube  a  little  agitator  or  churn  at  the  end 
of  the  box  had  been  previously  tried,  to  produce  the  intermixture  of 
the  contents  of  the  bath,  but  was  given  up  on  account  of  the  incon- 
venient vibration  and  frequent  dislodgement  of  the  slide. 

The  apparatus,  as  thus  constructed,  I  have  long  used,  and  may  be 
found  the  most  convenient  warm  stage  when  high  temperatures  are 
required;  but  another  still  more  simple,  lately  devised,  will  best  serve 
for  the  determination  of  carbon  dioxide,  and  consists  of  the  follow- 
ing parts  : 


Tig.  2. 

I^rst  A  shallow  glass  tank  with  thin  and  well  annealed  sides,  of 
size  sufficient  to  enclose  the  slide  upon  which  the  thin  section  is 
mounted.  For  this  purpose  I  use  a  small  chemical  beaker  B,  with 
the  thinnest  bottom,  and  with  its  upper  portion  cut  off,  forming  a 
thin  round  glass  tank,  about  6  centimeters  in  diameter  and  3  cms 
deep. 

Secondly,  A  plate  of  copper  or  brass  like  that  used  in  Schultze's 
apparatus,  or  more  simply  one  of  the  form  represented  in  the  figure, 
d  €.  Its  dimensions,  proportioned  to  those  of  the  beaker-tank  and 
of  the  stage  of  a  large  microscope,  are  as  follows  ;  length,  23  cms; 
diameter  at  center,  6.5  cms;  width  of  arms,  3.5  cms;  central  aperture, 
2.5  cms  ;  height  of  wire  support,  13  cms  ;  thickness  of  plate,  1  mm 
Each  arm  is  wrapped  in  pasteboard,  to  prevent  radiation,  to  the  ex- 
tent indicated  by  the  shaded  portion. 

Thirdly,  A  delicate  thermometer  (made  by  Henry  Green,  of  New 
York),  with  a  small  short  bulb  bent  at  right  angles  to  the  stem,  and 
a  very  fine  column,  to  obtain  sufficient  sensitiveness  to  minute  varva- 
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tions  of  temperatare,  and  complete  immersion  of  the  bulb  in  the  small 
volume  of  liquid  employed  in  the  bath.  The  scale  need  not  exceed 
in  range  from  about  20°  to  32°  C,  the  thermometer  being  of  such 
length  that,  when  in  position,  the  scale  from  27°  to  30°  C.  may  be  on 
the  level  of  the  eye-piece  of  the  microscope,  and  readily  visible  without 
motion  of  the  head.  Each  degree  of  the  column  should  be  about  a 
cm  in  length  and  subdivided  to  tenths.  The  instrument  used  was 
standardized,  and  had  a  plus  error  of  about  0°.05  at  the  portion  of 
the  scale  employed. 

Lastly.  A  pointed  glass  tube,  with  flexible  rubber  connection 
for  blowing,  and  a  wire  support,  «,  to  receive  both  this  and  the  ther- 
mometer, attached  to  the  metal  plate. 

The  latter  is  laid  upon  the  stage  of  the  microscope,  separated  by 
thin  plates  of  cork  or  a  perforated  piece  of  pasteboard ;  the  tank, 
supplied  with  about  40  c.c.  of  water,  is  placed  over  the  central  apert- 
ure, a,  and  a  taper  beneath  an  extremity  of  one  arm  of  the  plate,  and 
the  apparatus  is  then  ready  for  use  in  the  way  already  described;  the 
water  of  the  tank  being  heated  by  conduction  through  the  metal 
plate.  The  section  of  the  mineral  is  best  mounted  upon  a  very  thin 
slide,  45x26  mms,  and  this  is  guarded  as  before  by  rubber  bands  and 
held  down  by  one  or  two  little  brass  weights.  Only  a  single  taper 
is  necessary  for  the  low  temperature  required  in  the  examination  of 
carbon  dioxide  cavities,  and  even  with  this,  a  temperature  of  43°  C. 
may  be  obtained  in  the  bath  within  a  few  minutes.  The  disappear- 
ance of  the  bubble  may  be  completed  in  less  than  five  minutes,  the 
taper  being  removed  as  soon  as  the  rising  column  approaches  within 
2  or  3  degrees  of  the  critical  point,  roughly  determined  by  a  previous 
trial.  If  two  tapers  are  used,  the  temperature  of  the  water  may  be 
raised  to  55°  in  about  20  minutes,  or  even  much  higher  by  the  use  of 
Bunsen  gas  burners.  In  summer  the  temperature  of  the  atmosphere 
alone  may  be  sufficient,  especially  if  assisted  merely  by  the  current 
of  warm  breath,  to  obliterate  the  gas  bubble.  Its  return  may  be 
readily  caused,  in  a  warm  atmosphere,  by  adding  from  time  to  time 
a  few  drops  of  cool  water  to  the  bath,  while  the  eye  remains  at  the 
eye-piece,  and  a  steady  current  of  air  is  blown  through  the  glass  tube. 
Mounted  slides  used  for  such  experiments  must  be  labelled  by  writ- 
ing with  a  diamond,  or  the  paper  label  may  be  rendered  waterproof 
by  being  coated  successively  with  weak  size  and  any  transparent 
varnish,  such  as  copal  or  shellac.  To  ascertain  the  limits  of  accuracy, 
the  following  determinations  were  made  of  the  temperatures  of  dis- 
appearance (d)  and  re-appearance  (r)  of  the  bubbles  in  two  cavities. 
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A  and  ^,  of  the  same  thin  section,  with  a  variety  of  objectives,  on 
two  stands  made  by  Fuess,  of  Berlin,  and  Powell  &  Lealand,  of  Lon- 
don, the  objective  being  usually  immersed  in  water,  but  sometimes 
not  immersed.  For  comparison,  the  experiments  of  Vogebang  were 
exactly  repeated  with  this  apparatus,  using  two  objectives  of  the 
same  kind  immersed  in  glycerine. 


Objective. 


Cavity  A. 


Cavity  B. 


d 

r 

Mean. 

d 

r 

Mean. 

Hartnack, 

No.  2 

28.30 

28.00 

28.15 

27.60 

27.50 

27.55 

"    4 

28.40 

28.20 

28.30 

27.00 

27.70 

27.65 

"    4.  in 

glyc. 

28.32 

•  •  •  • 

28.32 

27.95 

•  •  •  • 

27.95 

»    7 

28.40 

28.10 

28.25 

27.85 

27.80 

27.82 

"    7,  in 

glyc. 

28.28 

•  •  •  • 

28.28 

27.80 

•  •  •  • 

27.80 

"    9 

28.35 

28.32 

28.33 

27.80 

27.60 

27.70 

W.   Wales 

,    3  inch, 

not  imm. 

28.40 

28.35 

28.37 

27.97 

27.92 

27.94 

«<        tt 

1     •• 

28.40 

28.35 

28.37 

27.96 

27.92 

27.94 

««        «• 

1     •* 

not  imm. 

28.39 

28.38 

28.39 

27.65 

27.80 

27.72 

(«        (< 

*    •• 

28.35 

28.37 

28.36 

27.96 

27.96 

27.96 

«(        (« 

A  •' 

28.10 

27.90 

28.00 

27.80 

27.82 

27.81 

Pow.&Leal.,i    " 

imm. 

28.35 

28.36 

28.36 

27.72 

27.70 

27.71 

Average 

•  •  •  • 

•  •  •   • 

28.33 

•  •  •  • 

•  •  •  • 

27.79 

From  these  experiments  it  may  be  inferred  that  with  this  appara- 
tus, which  may  be  called  the  immersion  warm  bath,  it  matters  little 
for  most  purposes  what  liquid,  stand  or  objective  is  employed ;  that 
water  is  preferable  to  glycerine  from  its  greater  mobility,  convenience, 
and  lack  of  cost,  but  its  bulk  is  immaterial,  so  long  as  the  bulb  of 
the  thermometer  is  covered;  that  it  is  decidedly  advantageous  to  im- 
merse the  anterior  lens  of  every  objective  in  the  bath,  to  avoid  the 
annoying  interference  with  observation  produced  by  the  vibration 
of  the  surface,  and  by  the  necessity  for  repeated  re-focussing,  when 
the  objective  is  above  the  surface  of  the  liquid;  that  careful  deter- 
minations on  minute  cavities,  with  high  powers,  carried  on  slowly 
to  enable  the  preparation,  objective  and  thermometer  to  assume  the 
same  temperature,  may  be  as  accurate  as  any  others;  and  that  there 
is  no  difficulty  in  obtaining  satisfactorily  the  two  determinations 
within  ten  minutes  to  an  approximation  of  about  one-twentieth  of  a 
degree.  The  influence  upon  the  temperature  of  the  disappearance  of 
the  bubble  exerted  by  forced  dilatation,*  producing  adherence  to  the 
side  of  the  cavity,  appears  to  be  very  small,  never  exceeding  a  few 
hundredths  of  a  degree,  probably  because  the  walls  of  these  cavities 
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are  not  dry,  but  always  lined  by  at  least  an  imperceptible  film  of 
another  liquid,  the  brine  or  saline  solution.  • 

The  descriptions  of  this  method,  and  of  these  forms  of  apparatus, 
have  been  given  in  the  more  detail,  inasmuch  as  ihey  may  be  of  ser- 
vice in  many  other  branches  of  thermal  microscopy  where  the  exact 
determination  of  the  temperature  applied  is  desirable,  c.  g,^  as  sug- 
gested by  my  friend,  Mr.  Arthur  H.  Elliott,  in  the  determination  of 
the  melting  point  of  rare  chemical  substances,  etc.  For  this  purpose, 
the  apparatus  in  Fig.  1  might  be  supplied  with  another  tube,  on  the 
opposite  side  to  those  represented,  through  which  might  be  inserted, 
beneath  the  objective,  a  small  glass  tube,  containing  the  substance  to 
be  examined,  and  thus  immersed,  by  the  side  of  the  thermometer 
bulb,  in  the  water,  oil,  paraffine,  or  other  liquid  which  the  circum- 
stances may  require  for  the  bath. 

The  liquid  inclusions  in  the  white  topaz  of  Rio  Belmonte,  Brazil, 
have  been  already  the  subject  of  considerable  investigation  by 
Brewster,  and  others  ;  but  the  recent  study  of  a  large  number  of 
cleavage  slices  from  fifty  pebbles  of  this  mineral,  labelled  "  Minas 
Geraes,  Brazil,"  peculiarly  rich  in  fluid  cavities,  has  presented  several 
facts  of  some  interest  which  have  not  been  recorded  by  these  observ- 
ers. 

Although  it  can  hardly  be  claimed  that  the  mysterious  spontane- 
ous motion  which  very  commonly  affects  the  gas  bubbles  in  the  most 
minute  microscopic  cavities,  usually  but  a  few  thousands  of  a  mm 
in  diameter,  has  yet  received  a  complete  and  perfectly  satisfactory 
explanation,  there  can  be  little  doubt  that  its  essential  dependence 
upon  slight  changes  of  temperature*  has  been  sufficiently  demon- 
strated. This  view  is  confirmed  by  the  fact  that  in  a  cavity  0.03 
mm  in  length,  in  one  of  my  slices  of  the  topaz,  the  bubble,  quiescent 
at  ordinary  temperatures,  passes  into  active  motion  when  the  temper- 
ature is  slightly  raised,  so  that  observation  of  this  spontaneous 
motion  becomes  possible — a  unique  instance  so  far  as  I  am  aware — 
with  a  magnifying  power  of  only  05  diameters.  Several  other  like 
instances  have  been  noted  in  these  slices. 

It  is  well  known  that  the  fluid  cavities  of  most  minerals  lie  to  a 
large  extent  in  planes,  and  that  those  of  rounded  symmetrical  form 
predominate.  Beautiful  crystalline  forms — in  quartz,  inverted  crys- 
tals— often  occur,  and  Brewster  and  Vogelsang  have  pointed  out  their 
occasional  presence  in  topazes,  exhibiting  the  contour  of  "negative 
rhombic  tables  and  distorted  octahodra."     In  a  few  choice  slices  of 
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my  speoimens  of  topaz,  however,  many  extremely  angular,  elongated, 
branching  and  even  reticulated  forme  of  considerable  size  and  novelty 
abotiod.     Their  ontline  is  at  many  pointe  decidedly  crystalline,  with 


Fiir.    3. 

arms  projecting  at  an  angle  of  about  135°.  As  the  preparation  in 
which  thoae  figures  occur,  is  a  natural  cleavage  slice  on  the  basal 
plane,  this  disposition  of  the  cavities  seems  to  have  been  guided  by  a 
parallelism  to  prismatic  faces — it  may  be,  on  the  planes  i  —  i  A  i  —  2 
>-  136°  .H5^'.  If  80,  the  generalization  of  Brewster  may  have  been 
pressed  too  far,  that  the  cavities  were  generally  "capriciously  dis- 
tributed, when  the  substance  of  the  crystal  was  in  a  soft  or  plastic 
state/'  There  is  also  a  curious  partial  division  of  the  two  liquids,  in 
regard  to  distribution  in  the  cavities,  the  limpid  and  colorless  carbon 
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dioxide,  generally  including  a  bubble,  being  mainly  concentrated  in 
the  longer  tubes,  vertical  in  the  figure,  with  a  little  brine  at  their  ex- 
tremities, while  the  thick  and  dark  saline  solution  is  mainly  confined 
to  the  arms  which  project  at  the  angle  stated,  and  fills  completely, 
always  without  bubbles,  those  which  are  straight,  short,  and  lie  en- 
tirely in  that  direction.  This  may  indicate  the  result  of  molecular 
pressure  in  two  directions,  differing  greatly  in  degree  upon  two  liquids 
of  widely  differing  density,  the  lightest  and  most  mobile  having  been 
squeezed  into  the  plane  of  least  pressure.  In  general,  the  larger  ex- 
pansions of  the  cavities  are  mostly  occupied  by  brine,  while  their  at- 
tenuated extremities  and  fine  tubular  connections  are  filled  by  liquid 
carbon  dioxide,  occasionally  including  a  bubble  due  to  contraction. 

The  intricate  connection  of  adjoining  tubes  may  even  produce 
cavities  of  unusual  length,  so  that  one  containing  both  brine  and 


Fig.  4. 

carbon  dioxide,  is  2.28  mms  in  length.  The  largest  cavities  noted  by 
Brewster  contained  only  the  dense  liquid  ;  the  largest  observed  by 
Vogelsang  in  topaz  reached  only  0.5  mm  in  one  direction.  Brewster 
however  found  in  sapphire  a  cavity  one-third  inch  in  length,  two- 
thirds  full  of  a  liquid  expanding  at  28°  C.  Fine  capillary  tubes  pro- 
ject from  many  angles  of  these  cavities,  often  directly  toward  each 
other  in  exact  line  from  adjacent  cavities,  hinting  at  a  broken  con- 
nection. Such  a  relation  seems  to  be  indicated  by  the  tubules  be- 
tween the  main  cavity  in  Fig.  4,  and  the  shorter  one  in  the  lower 
right-hand  part  of  that  figure.  The  abundance  and  direction  of 
these  tubules  plainly  show  that  at  the  original  conditions  of  temper- 
ature during  the  formation  of  the  topaz  crystal,  parts  of  its  mass 
were  filled  by  anastomosing  canals  occupied  by  the  two  fluids,  which 
have  been  mostly  shut  up  by  compression  during  the  ensuing  con- 
traction of  the  mass.  That  these  still  remain  as  imperceptible  fissures, 
was  shown  by  one  of  Brewster's  observations  :  on  heating  a  small 
cavity,  the  liquid  was  forced  along  into  the  apparently  compact 
topaz,  through  a  latent  fissure  which  opened  to  receive  it  as  it  ad- 
vanced, and  then  closed  up  behind  it. 

The  connection  or  coalescence  of  straight  adjoining  cavities  at  one 
extremity,  frequently  results  in  U-shaped  or  hook-shaped  forms.     If 
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expansions  occur  at  or  near  the  upper  ends  of  the  IT  or  hook,  and 
these  are  occupied  by  large  bubbles  of  the  gas,  their  contents  are 
naturally  in  a  state  of  unstable  equilibrium,  readily  subject  to  move- 
ment by  changes  of  temperature  in  the  topaz  matrix.  This  explains 
the  partial  transference  of  contents  I  have  occasionally  observed  in 
U-shaped  cavities  of  this  kind,  portions  of  the  liquid  carbon  dioxide, 
or  minute  bubbles  of  the  gas  passing  along  an  arm  from  one  expan- 
sion to  the  other,  as  in  a  naturally  formed  differential  thermometer. 
In  one  slice  of  the  topaz  the  temperature  of  the  disappearance  of 
the  gas  bubbles  was  determined  on  ten  cavities,  chosen  at  random,  at 
the  following  points  :  26.6,  27.1,  27.1,  27.1,  27.3,  27.6,  27.6,  27.6,  27.7, 
27.8.  Though  these  cavities  varied  greatly  in  size,  the  figures  are 
seen  to  be  very  close — within  a  degree — the  gas  bubble  in  the  first  one 
noted  being  proportionately  of  unusually  large  size.  Several  in- 
stances of  this  kind  observed  incline  me  to  suspect  that  the  wide 
divergence  in  the  results  obtained  from  cavities  in  the  same  slice  of 
rock  or  mineral,  reported  by  other  observers,  may  have  been  due,  in 
some  cases  at  least,  to  the  coarse  and  inexact  methods  and  apparatus 
hitherto  in  use. 
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XVI. — Peoceedings. 

Regular  meeting ^  June  3d^  1881, 

3 1  The  meeting  was  called  to  order  at  8:30  p.m.,  Dr.  A.  E.  Leeds 

in  the  chair. 
jj  Minutes  of  previous  meeting  were  read  and,  after  corrections, 

.]j  were  approved. 

There  was  no  report  from  the  Board  of  Directors. 
i'  i'  The  committee  appointed  to  fill  the  vacancy  in  the  Committee 

on  Papers  and  Publications,  reported  that  they  had  selected  Dr. 
Endemanx  for  the  position.  This  recommendation  being  put  to 
the  Society,  it  was  carried  imaniniously. 

The  committee  appointed  to  take  steps  for  the  drawing  up  of 
an  obituary  notice  of  Dr.  (toldmark,  reported  that  Dr.  O.  H.  Krause 
t\  had  been  asked  to  undertake  that  duty. 

The  committee  appointed  to  inquire  into  the  question  of  filling 
the  vacancy  in  the  Board  of  Directors,  caused  by  Dr.  Goldmark's 
death,  from  a  legal  point  of  view  had  no  report  at  present. 

The  resignation  of  Mr.  Wm.  Wheatlky  was  then  read,  and 
accepted. 

Mr.  A.  P.  IIallock  was  then  balloted  for  and  duly  elected  a 
member  of  the  Society. 

After  which  the  following  paper  was  read. 

"On  the  Analysis  of  Elephants'  Milk."      By  Dr.  Chas.  A. 

DOREMUS. 

In  discussing  this  paper.  Dr.  Leeds  remarked  that  the  ash 
closely  approximated  to  that  of  human  milk.  lie  also  said,  com- 
menting on  the  difficulty  mentioned  by  Dr.  Doremus  in  evapor- 
ating the  milk,  that  lOc.c.  of  milk  upon  30c.c.  of  ignited  sand 
worked  very  well,  causing  no  charring ;  by  employing  a  large 
excess  of  sand  the  milk  docs  not  touch  the  sides  of  the  dish. 

Dr.  E.  K.  Squibb  then  took  the  chair,  and  the  following  paper 
was  read  : 

"On  the  Adulteration  of  Food,  Drink  and  Drugs,  from  the 
Chemist's  Standpoint,  and  on  the  Attitude  of  Chemists  in  the  matter 
of  the  Appointment  of  Government  Analysts."  By  Dr.  A.  R. 
Leeds. 
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Mr.  Elliott  asked  Dr.  Leeds  if  ho  knew  the  coinposition  of 
the  material  insohible  in  water,  which  he  had  found  in  condensed 
milk,  and  Dr.  Leeds  replied  that  he  had  not  yet  completed  the 
analysis.  To  a  further  inquiry  of  Mr.  Elliott,  Dr.  Leeds  remarked 
that  he  had  not  made  any  tests  for  gelatine  in  condensed  milk. 

Dr.  DoRKMiTs  remarked  that  one  of  the  first  things  to  decide 
in  this  question  of  adulteration  is,  "  What  is  adulteration  ?"  and 
discussed  at  some  length  the  matter  of  ahnn  baking  powder,  claim- 
ing that  at  the  present  time  there  is  no  proof  that  they  are  un- 
wholesome. 

Dr.  E.  K.  Squibb  remarked  that  he  looked  upon  the  matter 
from  a  different  standpoint  than  most  chenn'st^,  and  would  punish 
as  a  fraud  anything  that  was  sold  and  not  found  as  represented. 
He  condemned  in  strong  terms  the  sale  of  quack  medicines,  and 
remarked  that  the  American  people  take  from  five  to  six  times  as 
much  medicine,  per  oap'da^  as  any  other  nation. 

Mr.  EiMEK  also  made  some  remarks  upon  the  enormous  (juan ti- 
tles of  patent  medicines  sold  in  the  United  States. 

On  motion,  the  meeting  was  adjourned. 

AKTIIUR  IL  ELLIOTT, 

Recording  Secretary^  pro  tern. 


XVII. — Ox  THE  Composition  of  Elephants'  Milk.  . 
By  CiiAiiLEs  A.  DoREMus,  M.D.,  Ph.D. 

(Read  before  the  American  Chemical  Society  June  3d,  1881.) 

Noticing  the  recent  advertisement  in  this  City  regarding  the 
"baby  elephant,"  it  occurred  to  me  that  perhaps  no  analysis  of  the 
milk  of  this  species  of  the  mammalia  bad  been  recorded.  This  I 
found  corroborated,  for  though  the  milk  of  many  animals  had  been 
subjected  to  analysis,  no  opportunity  had  ever  presented  itself  to 
obtain  elephants'  milk. 

*      Through  the  cQurtesy  of  Mr.  Jas.  A.  Bailey,  I  was  enabled  to 
procure  samples  of  the  milk  on  several  occasions. 

On  March  10th,  1880,  the  elephant  Hebe  gave  birth  to  the  female 
calf  America.  Hebe  is  now  twenty-eight  years  old,  and  the  father 
of  the  calf,  Mandrie,  thirty-two.  Since  the  birth  of  the  "  baby,"  the 
mother  has  been  in  excellent  health  except  during  about  ten  days, 
when  she  suffered  from  a  slight  indisposition  which  soon  left  her. 
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When  borne  the  calf  weighed  21 3^  pounds,  and  in  April,  1881, 
weighed  900  pounds,  a  very  fair  year's  growth  on  a  milk  diet.  At 
the  time  I  procured  the  samples,  both  mother  and  calf  were  in  fine 
health. 

To  obtain  the  milk  was  a  matter  of  some  difficulty.  The  calf  was 
constantly  sucking ;  nursing  two  or  three  times  an  hour,  morning, 
noon,  and  night.  The  milk  could  be  drawn  from  either  of  the  two 
teats,  but  only  in  small  quantities.  The  mother  gave  the  fluid  freely 
enough  apparently  to  her  infant,  but  sparingly  to  inquisitive  man, 
so  the  ruse  had  to  be  resorted  to  of  milking  one  teat  while  the  calf 
was  at  the  other. 

When  I  first  examined  the  specimens  they  seemed  watery,  but, 
to  my  surprise,  on  allowing  the  milk  to  stand,  I  could  not  help 
wondering  at  the  large  percentage  of  cream. 

The  following  represents  approximately  the  daily  diet  of  the 
mother  :  3  pecks  of  oats,  1  bucket  bran  mash,  5  or  6  loaves  of  bread, 
^  bushel  of  roots  (potatoes,  etc.),  50  to  75  pounds  of  hay,  and  40 
gallons  of  water. 

Elephants  eat  continually,  little  at  a  time,  to  bo  sure,  but  con- 
stantly picking.  This  habit  is  also  observable  in  the  way  the  calf 
nurses.  The  first  specimen  of  milk  was  procured  on  the  morning  of 
April  5th,  the  second  on  the  9th,  and  the  3d  on  the  10th. 

The  last  exceeded  the  others  in  quantity,  and  would  therefore  be 
the  fairest  of  the  three.  It  took  several  mil  kings  to  get  even  these, 
for  the  calf  would  begin  to  nurse,  then  stop,  and  when  she  stopped, 
the  flow  of  milk  did  also. 

I  was  assured  by  Mr.  Cross  and  the  keeper,  Mr.  Copeland,  that 
the  milk  I  obtained  had  all  the  appearances  of  that  drawn  at  various 
time«  since  the  birth  of  the  calf.  Mr.  Cross,  when  in  Boston,  com- 
pared the  milk  with  that  from  an  Alderny  cow,  and  found  the  volume 
of  cream  greater. 

I  endeavored  to  have  the  calf  kept  away  from  the  mother  for 
some  hours,  but  could  not,  since  she  is  allowed  her  freedom,  wor- 
ries under  restraint,  and  besides  has  never  been  taken  from  the 
mother.  The  calf  picked  at  oats  and  hay,  but  was  dependent  on 
the  mother  for  nourishment. 

It  would  have  been  a  matter  of  great  satisfaction  to  me  had  I 
been  able  to  obtain  a  larger  quantity  of  the  milk,  or  to  have  gained 
even  an  approximate  knowledge  of  the  daily  yield,  but  was  obliged 
to  content  myself  with  what  I  could  get.  By  comparing  several 
samples,  however,  a  just  conclusion  regarding  the  quality  was  found. 

The  analyses  of  the  samples  gave  the  following  results  : 
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I.  II.  III. 

April  5th.  April  Otli.  April  lOtli. 

MORNING.  NOON.  MORNINO. 

Quantity 19  c.c.  36  c.c.  72  c.c. 

Cream 52.4  vol.  ^  58  62 

Reaction Neutral.      Slightly  alkaline.    Slightly  acid. 

op.    gr ....  .•■•  10 2*r,i 

In  100  parts  by  weight  : 

Water 67.567  69.286  66.697 

Solids 32.433  30.714  33.303 

Fat 17.546  19.095  22.070 

Solids  not  fat.. .  .14.887  11.619  11.233 

Casein i  14  oQft  '^•^^'^  ^'^^^ 

Sugar j- 14.236  ^^07  7.392 

Ash 0.651  0.658  0.629 


Ten  grams  were  taken  for  analysis,  and  in  No.  Ill  duplicates  were 
made.  It  is  evident  from  these  analyses  that  the  milk  approaches 
the  composition  of  cream,  yet  it  did  not  have  the  cdnsistency  of 
ordinary  cream.  A  cream  even  raised  upon  it.  Under  the  micro- 
scope the  globules  presented  a  very  perfect  outline,  and  were  beauti- 
fully even  in  size  and  very  transparent.  The  cream  rose  quickly, 
leaving  a  layer  of  bluish  tinge  below.  The  milk  was  pleasant  in 
flavor  and  odor,  and  very  superior  in  these  respects  to  that  of  many 
animals,  such  as  goats  or  camels,  and  quality  equal  to  that  of  cows. 
Nor  did  the  milk  emit  any  rank  odor  on  heating. 

When  10  grams  were  evaporated  to  dryness,  the  last  portions  of 
water  were  hard  to  remove,  as  the  residue  fairly  covered  with  oil. 
Only  by  long  continued  application  of  heat,  and  in  analysis  III,  over 
sulphuric  acid  in  vacuo,  could  a  constant  weight  be  obtained.  I 
would  have  used  sand  in  the  drying  or  Baumhauer's  method  of  fat 
extraction,  but  for  the  small  quantity  of  milk  at  my  disposal,  and 
from  fear  of  loss  of  fat  in  the  latter  case. 

The  fat  in  III  was  determined  by  extracting  the  dried  residue, 
and  also  with  20  c.c.  of  milk,  by  adding  alkali  and  shaking  with 
ether,  removing  and  evaporating  the  ether,  and  weighing  the  fat. 

As  is  shown  in  the  table,  the  sp.  gr.  is  very  low,  though  the 
solids,  and  solids  not  fat,  are  great.  The  ash,  casein  and  sugar  are  in 
about  the  usual  proportion.  The  weight  of  casein  is,  it  is  true,  but 
half  that  of  the  sugar.  The  milk  indeed  shows  an  unusually  great 
preponderance  of  the  non-nitrogenizcd  elements,  and  this  seems  to 
corres]>ond  with  the  wants  of  the  animal,  since  the  fatty  tissues  are 
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greatly  developed  in  elephants.  According  to  Mr.  Cross,  who  has 
had  large  experience  with  these  animals,  they  are  fatter  in  the  wild 
state  than  in  bondage.  These  specimens  mast  appear  as  exceptional; 
they  may  be  considered  by  some  as  **  strippings/'  but  as  against  such 
a  view  we  have  the  recurrence  in  each  sample  of  the  same  character- 
istics in  the  milk,  and  a  near  correspondence  in  the  composition.  As 
may  be  seen  from  the  subjoined  analyses  given  by  v.  Gomp-Besauer, 
the  milk  belongs  to  the  class  of  which  human  and  mare's  milk  are 
members,  especially  as  regards  the  proportion  of  the  non-nitrogenized 
to  the  nitrogenized  elements.  It  may-  be  remarked  that  though  ap- 
proaching the  composition  of  cream,  it  still  differs  enough  to  require 
it  to  be  considered  milk. 

Perhaps  if  a  larger  quantity  of  the  milk  could  bo  collected,  it 
would  assume  a  more  watery  character,  and  approximate  more  nearly 
to  other  milk  in  that  respect.  However  this  may  be,  the  quality  of 
the  fat  deserves  some  attention. 

The  fat  has  a  light  yellow  color,  resembling  olive  oil,  is  very 
pleasant  in  odor  and  taste,  is  liquid  at  common  temperatures,  but  solid- 
ifies at  18^C.  =  64°  F. 

The  cow  must  yield  a  considerable  quantity  of  milk  since  the 
growth  of  the  calf  has  been  constant,  and  at  the  time  these  samples 
were  milked,  the  mother  gave  as  freely  to  her  babe  as  she  ever  had 
since  its  birth.  The  calf  having  gained  7-800  lbs.  on  a  milk  diet  in 
one  year,  it  is  presumable  that  it  had  no  lack  of  nourishment. 

In  size  the  "  baby  "  compared  equally  with  other  elephants  in  the 
same  menagerie,  who  were  known  to  be  four  and  Hive  years  old. 

From  whatever  standpoint,  therefore,  we  view  the  lacteal  product 
of  these  four-footed  giants,  we  are  fully  warranted  in  aHcribing  to  it 
not  only  extreme  richness,  but  also  great  delicacy  of  flavor. 


ON  THE  coxposrnoN  OF  elephants'  mile. 


59 


t25 

o 
0 

1 

Nitrog 

X 
3- 

g    1 

GC   i 

3 

2. 

5* 

D 

=*.   1 
^   ! 

30 

1 

r* 
^ 

CD 
3 

* 

3 

o 

N 

80 

Ofi 

<t 

^ 

a 

• 

m^  * 

N 

■         i 

Z^ 

m                        a 

O 


,_ 

00 

K> 

o 

On 

hS 

CJi 

CO 

Cd 

« 

• 

• 

• 

• 

• 

• 

CD 

K) 

H^ 

CO 

CO 

^T 

K> 

c;i 

K) 

CO 

C?t 

^T 

tc 

-^ 

O 

•  * 

Od 

o 

o 

« 

WoitfEN. 


O 
-X 


t—' 

X 

ifk^ 

o 

ifk^ 

o 

C9 

Oi 

Of 

4^ 

CO 

o 

CO 

■^1 

Of 

4^ 

-r 

K> 

o* 

CO 

4^ 

■X 

-'I 

-^ 

re 

X 

Cows. 


X 


to 


^ 

X 

CO 

o 

CO 

H^ 

to 

4^ 

CO 

Cd 

■^1 

o 

•^I 

IC 

:;» 

CO 

en 

X 

o 

Oi 

X 

CJ 

CO 

4^ 

ro 

o» 

Goats. 


M^ 

X 

o» 

o 

Of 

o 

o 

CO 

• 

• 

• 

• 

• 

• 

• 

-7 

Cd 

CO 

•^T 

o 

O!) 

CO 

WW 

X 

» 

CO 

en 

o 

/^ 

Ewes. 


CO 

c 


^ 

X 

CO 

cn 

CO 

f^ 

o 

CO 

• 

■ 

• 

• 

• 

• 

en 

O 

en 

X 

o 

/-* 

•^T 

Zit 

^ 

Ot 

CO 

^ 

Asses. 


CO 


CO 

ts 

c 

en 

re 

H^ 

CO 

o 

• 

• 

• 

• 

• 

• 

• 

en 

re 

4»> 

en 

CO 

en 

4^ 

CO 

CO 

ro 

eo 

^ 

en 

en 

Mares. 


CO 

a 

X 


H^ 

X 

4^ 

o 

4^ 

4^ 

X 

CO 

o 

• 

• 

• 

• 

• 

• 

■ 

k; 

X 

en 

re 

4»> 

CO 

05 

4^ 

4* 

^^ 

4>^ 

Oi 

Oi 

4-> 

•^T 

en 

X 

■^T 

o 

o 

/^ 

Buffalo 
Cows. 


X 
X 


t"^ 

X 

CO 

o 

en 

CO 

re 

CO 

o 

• 

• 

• 

• 

• 

• 

• 

Cd 

O 

^r 

c:> 

CO 

Cd 

CO 

•^T 

Od 

X 

•^ 

o 

O 

4-' 

Camels. 


re 


im^ 

* 

X 

en 

o 

OJ 

en 

05 

X 

^^ 

• 

• 

• 

• 

• 

• 

• 

WW 

X 

o 

CO 

o 

re 

X 

o 

CO 

*4 

o 

o 

^ 

c 

Sows. 


o 

2.W 

4^ 

4^ 

CO 

CO 

c 

• 

Sw 

• 

• 

• 

• 

M^ 

N 

4-^ 

en 

en 

4^ 

H^ 

O 

^ 

•^T 

CO 

IIlPPOPOTA- 
MUS. 


le 

CO 


le 


re 

CO 

o 

:o 

o 

-^ 

CO 

re 

CO 

Cd 

• 

• 

• 

• 

• 

■ 

• 

le 

a 

CO 

re 

o 

CO 

o 

M^ 

le 

CO 

H^ 

•^ 

o 

o 

te 

CO 

re 

ts 

o 

CO 

•^T 

Elephants. 


60  UPON    THE   ADULTERATION    OF   FOOD. 

XVIII. — Upon  the  Adulteration  of  Food,  Drink  and  Drugs, 
FROM  THE  Chemist's  Standpoint  ;  and  upon  the  Attidude  op 
Chemists  in  the  Matter  of  Appointment  of  "  Government 
Analysts." 

By  Albert  R.  Leeds. 

Abstract. 

f 

The  subject  of  adulteration  had  not  received  that  amount  of  at- 
tention from  the  chemists  which  its  nature  and  amount,  as  at  present 
practiced  in  the  United  States,  properly  demanded.  And  in  neg- 
lecting to  assume  control  of  the  investigation  of  the  subject,  and  of 
the  information  and  education  of  the  public  mind  as  to  the  actual 
facts,  they  had  left  the  field  in  the  possession  of  scientific  demagogues 
and  pseudo  chemists  who,  for  the  past  four  years,  had  been  sending 
out  through  the  daily  press  an  unlimited  aniount  of  sensational  lit- 
erature, either  in  part  or  altogether  false.  The  investigations  as  to 
the  facts  had  been  mainly  fragmentary  and  sporadic  in  their  char- 
acter, instituted  from  time  to  time  by  various  Boards  of  Health,  but 
without  much  outcome  in  the  arrest  and  prosecution  of  offenders. 
But  this  period  of  education  had  now  gone  by,  and  the  time  had 
come  when  the  various  States  were  about  to  pass  laws  upon  adulter- 
ation. Some  laws  had  been  already  enacted,  and  grave  blunders  had 
been  committed.  The  experience  in  England  had  shown  how  diffi- 
cult it  was  to  secure  wise  and  efficient  legislation,  and  it  was  very 
important  for  chemists  in  America  to  avail  themselves  of  that  ex- 
perience, and  to  control  and  shape  the  laws  now  under  consideration 
in  the  legislatures  of  the  various  States.  Moreover,  the  duty  of  the 
public  analyst  required  public  training  and  accurate  knowledge  of 
certain  topics  not  ordinarily  studied  by  chemists.  Finally,  the  analysts 
could  not  properly  perform  their  labors  without  the  aid  of  suitably 
qualified  inspectors,  and  as  yet  these  two  professions  did  not  exist  in 
the  country  and  would  have  to  be  in  a  sense  created. 

Dr.  Leeds,  who  had  been  commissioned  by  the  State  of  Kew 
Jersey  to  investigate  the  facts  concerning  adulteration,  as  a  basis  for 
future  State  legislation,  then  gave  a  brief  resume  of  the  results  of 
his  labors  up  to  date.  He  had  analysed  a  very  large  number  of 
samples,  and  without  claiming  that  the  facts  were  universally  true 
for  the  whole  country,  yet  the  examinations  of  so  many  articles  of 
each  kind,  purchased  at  random  from  dealers  in  various  parts  of  Xew 
Jersey  and  in  the  City  of  New  York,  might  justly  be  regarded  as 
representing  a  reasonably  close  approximation  to  the  true  facts  in 
the  case. 
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In  regard  to  teas,  three  classes  of  adulterated  samples  had  been 
found.  The  smallest  class  contained  an  amount  of  mineral  matter  in 
excess  of  that  which  should  be  present  from  facing  materials  alone, 
or  from  impurities  which  could  properly  be  derived  from  the  processes 
of  preparation  for  the  market.  The  largest  class  consisted  of  teas 
adulterated  with  exhausted  leaves.  Finally,  in  some  samples  foreign 
leaves  were  present  in  such  numbers  as  to  denote  intentional  adultera- 
tion. But  the  percentage  of  adulterated  teas  was  much  smaller  than 
was  anticipated  (10  per  cent.),  a  majority  of  the  teas  being  of  inferior 
grade,  their  prices  ranging  from  thirty  to  fifty  cents  per  pound. 
Nearly  all  the  coffees  examined,  both  whole  and  ground,  were  pure  ; 
the  adulterant  in  the  other  cases  being  chiccory.  The  essences  of 
coffee  sometimes  contained  scarcely  any  coffee — one  sample  was  com- 
posed almost  entirely  of  chiccory,  caramel  and  liquorice. 

The  manufacture  of  mixed  sugai*s,  containing  both  cane  sugar  and 
glucose,  is  now  largely  carried  on  in  the  United  States,  the  product 
being  sold  under  the  name  of  "  new  process  "  sugar  by  the  manu- 
facturers. This  fact  had  given  rise  to  a  popular  belief  that  almost 
all  varieties  of  sugar  were  more  or  less  adulterated.  Such  was  not 
found  to  be  the  case,  most  of  the  white  sugars,  purchased  at  random, 
being  found  pure  ;  and  of  the  brown  sugars,  which  were  the  more 
adulterated,  certain  samples  furnished  by  dealers  as  in  their  belief 
adulterated,  were  found  to  contain  no  more  inverted  sugar  than  might 
properly  be  present  in  a  sugar  of  a  low  grade.  A  similar  remark  ap- 
plies to  the  sirups.  Even  the  lowest  priced  sirups  were  found,  with 
few  exceptions,  to  contain  no  more  glucose  than  was  to  be  expected 
in  a  non-adulterated  article.  No  free  sulphuric  acid,  or  excess  of 
lime,  was  present  in  any  case. 

The  specimens  of  flour  examined  were  uniformly  pure,  no  other 
meal  or  alum  being  found  in  any  instance.  In  bread,  however,  suffic- 
ient samples  showing  the  employment  of  alum  were  obtained  to 
demonstrate  its  occasional  use  by  bakers.  Cream  of  tartar  was  found 
to  be  extensively  adulterated,  the  adulterants  being  sulphate  of  lime, 
acid  phosphate  of  lime  and  starch.  The  first-named  substance  was 
likewise  present  in  some  samples  of  bicarbonate  of  soda. 

Some  of  the  manufacturers  of  the  baking  powders  now  so  exten- 
sivelv  sold,  use  onlv  bicarbonate  of  soda,  cream  of  tartar  and  starch. 
Others  employ  either  partly  or  altogether,  in  the  place  of  the  cream 
of  tartar,  alum  or  acid  phosphate  of  lime,  or  a  mixture  of  these  two 
salts.  Of  the  condiments  and  spices  very  few  were  pure,  though  in  no 
instance  was  any  injurious  metallic  adulterant  detected. 
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Many  of  the  samples  of  vinegar  contained  a  much  lower  percent- 
age of  acetic  acid  than  should  have  been  present,  but  in  no  case  were 
mineral  acids  present,  and  in  only  one  instance  a  metallic  substance — 
lead  in  traces.  Some  of  the  so-called  white  wine  vinegars  had  all  the 
characters  of  ordinary  cider  vinegar,  decolorised  by  filtration  through 
animal  charcoal.  None  of  the  green  pickles  examined  were  free  from 
copper — one  pickle  containing  15  milligrams — although  the  pickles 
prepared  by  the  use  of  brine,  and  those  imported,  with  the  Crosse 
&  Blackwell  label,  were  found  unexceptionable.  The  employment 
of  tin  cans  in  the  preservation  of  vegetables  is  reprehensible,  both 
tin  and  lead  being  present  in  the  canned  tomatoes  examined.  The 
skimming  and  watering  of  milk  was  still  very  extensively  practiced 
in  New  York  and  New  Jersey,  although  stringent  laws  had  been 
passed  for  its  repression. 

Condensed  milk  varied  remarkably  in  com])osition,  the  percentage 
of  water  ranging  from  25.5  to  59  per  cent.,  and  of  fat  from  3  to  11 
per  cent. 
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Condensed  from  the  Official  Gazette  of  the  U.  S.  Patent  Office,  by  Arno  Bbhr. 

Jan,  4,  18SL 

W^,\^.— Lubricating  compound.     PATRICK  H.  FiTCH. 

Soap,  sal-soda,  carbonate  of  ammonia,  sal-ammoniac,  red  lead,  naph- 
tha and  water. 

236,198. — Method  of  waterproofing  textile  fabrics,  leather,  etc.     Peter  H.  Van 
DER  WeYDE. 

The  objects  to  be  waterproofed  are  placed  in  a  closed  box  and  sub- 
jected to  the  vapors  evolved  by  heating  ozokerite  to  400  or  500**  P. 

2&d,21(i.— Marine  paint.     Robert  H.  Dimock. 

Linseed  oil,  suboxide  of  copper  and  carbolic  acid. 

236,240. — Treating  caoutchouc.     GEORGE  M.  Mo WBRAY. 
Caoutchouc  combined  with  naphthalene. 

236,280. — Composition  for  tanning  hides  and  shins.     Heinrich  Trenk. 

Two  watery  solutions  are  used,  the  first  of  pyroligneous  acid  and 
chromate  of  alumina,  the  second  of  crude  tartar  and  chloride  of  zinc. 

236,248. —  Vegetable  soup  compoufid.    JoiiN  D.  Warren. 

Vegetables  cut  and  dried,  and  mixed  with  salicylic  acid  and  sul- 
phate of  soda. 

336,299. — Process  of,  and  apparatus  for,  evaporating  saccharine  liquids.  Georob 

B.  Boomer. 

236,330. — Process  for  the  manufacture  of  glucose,     RUDOLPH  D'  Hkureure. 

Refers  to  a  mechanical  treatment  of  the  steeped  corn,  preliminary 
to  the  manufacture  of  the  starchy  portion  into  starch  or  glucose,  which 
treatment  has  for  its  object  the  separation  of  the  hulls  and  germs,  and 
the  removal  of  the  soluble  gluten. 

The  successive  use  of  oxalic  acid  and  soda  for  the  removal  of  lime 
from  the  converted  product,  is  also  claimed. 

Jan.  11,  1881. 

^21^,^11.— Ice-making  machine.     Franz  Windhauben. 

236,480. — Compound  for  manufacture  of  gas  tubing,     Sahuel  Barr. 

A  composition  of  glue,  glycerine,  soap,  borax,  and  a  solution  of 
sulphate  of  iron,  to  be  applied  between  the  two  textile  coverings  of  the 
tubing. 
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286.488.— 5«^x/i/«/<r  for  butter,     Otto  BoysEN. 

A  mixture  of  oleomargarine  and  an  alkaline  solution  is  agitated 
until  partial  saponification  is  effected,  and  then  a  minute  quantity  of 
butyric  acid  is  added. 

286,506. — Compound  filling  for  fireproof  structures^  such  as  safes ^  chests^  bank 
vaults  and  doors.     WiLLis  B.  Marvin. 

Essentially  a  mixture  of  anhydrous  sulphate  of  lime  and  fibrous 
asbestos. 

286,521. — Preserving  compound.     Jban  Wickershetmer. 

A  mixture  of  salicylic  acid,  methylic  alcohol,  glycerine^  and  a  solu- 
tion of  alum,  common  salt  and  potash,  for  the  preservation  of  meat  in- 
tended for  food. 

286,559.  —  Tanning  Hides,    Robert  F.  and  Isaac  Dobson. 

After  immersion  for  several  days  in  a  bath  of  strong  brine  and 
tanning  extract,  the  hides  are  subjected  to  the  action  of  gaseous  sulphur- 
ous acid. 

286,598. — Preserving  eggs,     CHARLES  H.  KiRKHAM. 

•    The  substance  of  the  %gg  is.  before  desiccation,  mixed  with  a  small 
proportion  of  starch  paste. 

286,600. — Process  of  and  apparatus  for^  treating  animal  matter,     ALFRED  and 

Edwin  Lister. 

Refers  to  the  drying  of  the  animal  matter. 

Jan.  18,  1881. 

286,709. — Composition  for  treating  rubber  cloth.     Philipp  KroPP. 

Linseed  oil,  oxide  of  manganese,  copal  and  coloring  matter. 

286,714. — Manufacture  of  explosive  compounds.     CHARLES  A.  MoRSE. 

The  explosive  consists  of  nitroglycerine,  a  resinous  substance,  and 
nitre  intimately  mixed. 

286,789. — Process  of  and  apparatus  for,  treatment  of  ores,  ThomabG.  Walker. 

The  process  consists  in  blowing  powdered  ore,  together  with  air, 
through  heated  pipes,  by  means  of  a  steam  jet. 

286,768. — Process  of  manufacturing  artificial  manure.     Francis  J.  BoLTON 
and  James  A.  Wankltn. 

9 

Urine  is  evaporated  to  dryness  in  contact  with  small  proportion  of 
charcoal,  or  a  similar  material. 

21^,1^.— Apparatus  for  making  vinegar.     OsCAR  F.  BoOMER  and  Hekrt  R. 
Randall. 

286,778  and  286,779. — Process  of  desulphurising  and  devulcanising  vHistt  vul- 
canised india  rubber.     Henry  A.  Clark. 

These  processes  seem  to  consist  in  a  treatment  with  vapor  of  tur. 
pentine. 
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286,843. — Artificial  production  of  ice  and  cold,     AuGUSTE  J.  Rossi  and  LEON- 
ARD F.  Bbckwith. 

The  liquid  consists  of  a  solution  of  ammonia  gas  in  glycerine. 
Jan.  25,  1881. 

236,878. — Apparatus  for  purifying  salt,     John  H.  Duncan. 

236,940. — Apparatus  for  evaporating  solutions  in  contact  with  air  or  other  gas. 
Juiss  L.  Fassch. 

236,995. — Bituminous  cement,     Edward  J.  De  Smedt. 
Heats  coal-tar  with  an  oxidizing  agent. 

237,007. —  Tanning  compound,     James  Foley. 

An  ordinary  tanning  solution  mixed  with  the  extract  of  the  wood 
of  Moms  tinctoria. 

287,017.— />««»/.    John  F.  Hoffmann. 

Impure  carbolic  acid  mixed  with  lime,  rosin,  and  asphaltum. 

Fd>.  i,  1881. 

287,113. — Apparatus  for  recovering  soda  from  waste  alkaline  liquor,     SAMUEL 
Lee. 

2S7,1M.— Filtering  apparatus.     CHARLES  H.  Senff  and  Paul  Casamajor. 

A  sheet  of  filtering  material  is  rolled  in  a  number  of  layers  around 
a  perforated  drum,  in  the  interior  of  which  a  partial  vacuum  is  created. 
The  whole  is  immersed  in  the  liquor  to  be  filtered.  By  turning  the 
drum,  and  withdrawing  the  cloth,  the  filtering  surface  is  continually 
renewed  as  long  as  the  cloth  lasts. 

287,217. — Process  of  extracting  gold  and  silver  from  their  ores.     CHARLES  De 
Vacrlal. 

•  ■ 

287,249. —  Treatment  of  vulcanised  india  rubber  and  gutta-percha.     Henry  A. 
Clark. 

Claim:  The  combination  with  desulphurized  india  rubber  of  a 
vegetable  oil  or  a  resinous  substance. 

237,252. — Compound  for  making  and  treating  steel.     JoHN  CONANT. 
Sulphate  of  copper,  rosin  and  sal  ammonia. 

F^.  8,  1881. 

287.484. — Process  of  refining  vaseline.     Robert  A.  Cheseborough. 

It  is  kept  just  at  the  point  of  vaporisation  in  an  open  vessel  until  the 
smelling  portions  are  driven  off,  and  afterwards  filtered  through  bone- 
black. 

237,497. — Method  of  making  articles  from  waste  amber.     Abbot  R.  Davis. 

The  method  consists  in  treating  the  pieces  with  solvents  and  sub- 
jecting them  to  pressure. 
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287,680. — Process  of  preparing  hides  for  tanning.     J  AMES  S.  8  WAN. 

Subjecting  the  limed  hides  to  the  action  of  an  aqueous  solution  of 
alum. 

Feb.  15,  1881. 

237,816. — Purifying  sulphate  of  alumina,      WiLLlAM,  THOMAS  and  James 
Chadwick,  and  Josiah  W.  Kynaston. 

Iron  is  precipitated  with  ferfocyanide  of  calcium,  and  arsenic  dis- 
solved in  a  sulphide,  the  latter  precipitate  carrying  down  the  former. 

287,830. — Galvanic  battery.     A.  Floyd  Delafield. 

287,835. — Purif cation  of  syrups  and  molasses  in  the  manufacture  of  sugar  from 
beet-root  and  cane.     AUOUSTE  P.  DUBRUNFAUT. 

To  the  liquids  to  be  subjected  to  the  process  of  osmose,  a  certain 
amount  of  lime  is  added.  When  the  action  of  osmose  is  finished,  the 
lime  is  removed  with  carbonic  acid. 

237,878.— /'«^/.    George  Kelly. 

Coal-dust  ground  with  lime,  and  formed,  while  in  a  wet  state,  into 
masses  of  convenient  size  and  shape. 

237,905. — Process  of  preserving  meats.     JOHN  L.  Reesb. 

Packing  the  meat  in  melted  fat  charged  with  sulphurous  acid. 

237,917  and  237,918. — Production  of  oxychinoline.     Zdenko  H.  Skraup. 

It  is  produced  by  the  action  of  glycerine  and  sulphuric  acid  upon  a 
mixture,  either  of  orthonitrophenol  and  orthoamidophcnol,  or  of  para- 
nitrophenol  and  paramidophenol. 

Feb.  22,  1881. 

238,133. — Manufacture  of  fertilizers.     Geo.  T.  Lewis. 

Exposes  a  mixture  of  an  insoluble  phosphate  and  pyrites  to  the  ac- 
tion of  atmospheric  oxygen  and  moisture. 

March  1,  1881. 

238,240. — Fertilizers.    Joseph  M.  and  John  Lippincott. 

The  slag  produced  in  the  manufacture  of  pig  iron  is  proposed  as  an 
ingredient  of  a  fertilizer. 

238,277. — Process  of  obtaining  the  perfumes  of  natural  floivers  by  absorption, 
Robert  A.  Cheseborouoh. 

The  flowers  are  steeped  in  vaseline  ;  the  latter  taking  up  the  essen- 
tial oils  is  transformed  into  a  perfume. 

238,389. — Manufacture  of  leather.     CHRISTIAN  Heinzerlino. 

Treating  the  hides  with  chromic  add,  and  afterwards  with  a  solution 
of  stearine. 
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238,474. —  Treatmetit  of  starch  and  starchy  substances^  and  the  production  there- 
from of  a  compound  body  capable  of  being  used  as  a  substitute  for  malt  in 
brewings  and  for  other  purposes.  CORNELIUS  O'SULLIVAN  and  WiLLIAM 
G.  Valentin. 

Conversion  of  starch  with  sulphuric  acid,  until  the  dry  substance 
has  a  specific  rotation  of  171,  and  Fehling's  solution  indicates  44  per 
cent,  of  grape  sugar  in  the  dry  substance. 

March  8,  1881. 

238,509. — Process  for  sugar  refining^  and  apparatus  for  carrying  on  the  same. 
S.  Morris  Little. 

Uses  the  sirups  separated  from  high  grade  sugars  for  liquoring  or 
washing  low  grade  sugars  in  a  centrifugal  machine. 

238,570. — Baking  powder.    Charles  A.  Catlin. 

Sulphate  of  ammonia  and  bicarbonate  of  soda. 

238,619.— Manufacture  of  aluminous  cake.     CoNRAD  Semper. 

Reduces  the  iron  to  the  ferrous  salt  by  addition  of  oxalic  acid. 

238,680. —  White  zinc  pigment,  and  mode  of  manufacturing  the  same.  Thomab 
Griffiths. 

The  precipitated  mixture  of  sulphide  of  zinc  and  sulphate  of  barium 
is  mixed  with  common  salt  and  heated  to  a  bright  red  heat,  and  the 
salt  is  afterward  dissolved  out. 

March  16,  1881. 

2SS,867.— Petroleum  illuminating  oil.     Henry  V.  P.  Draper. 

Petroleum  mixed  with  a  small  proportion  of  chloroform. 

238,916. — Explosive  compound.    Frederick  C.  Keil. 

Nitroglucose,  nitrate  and  chlorate  of  potash,  and  prepared  vege- 
table fiber. 

238,980. — Manufacture  of  metallic  compounds  from  sulphur  and  sulphides. 
John  B.  Spencb. 

March  22,  1881. 

239,033. — Pteserving  wood.    Brandt  V.  B.  Dixon  and  Joseph  P.  Card. 
Wood  is  impregnated  with  chloride  of  lead. 

239,089. — Manufacture  of  sulphate  of  alumina.     Jos.  H.  Eastwick. 

The  claim  is  for  decomposing  a  mixture  of  ground  halloysite  and 
hydrate  of  alumina  with  sulphuric  acid. 

239,242. — Incrustation  Preventative.     WiLLIAM  J.  GiLLESPIE. 

Soda-ash,  linseed  oil  cake,  oak  bark,  copperas,  potatoe  starch  and 
charcoal. 
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March  29,  1881. 

239,346. — Process  of  obtaining  magnesia,     Carl  Scheibler. 

Lime  is  removed  from  impure  burned  maguQida  by  dissolving  it  in 
a  sugar  solution. 

239,394. — Process  of^  and  apparatus  for^  manufacturing  phosphoric  anhydride. 
H.  S.  Maxim. 

Claims  the  bringing  together  of  a  jet  of  vapor  of  phosphorus,  and  a 
continuous  blast  of  air  of  sufficient  volume  to  oxidise  all  the  phosphorus 
to  phosphoric  anhydride. 

239,417. — Incrustation  preventative,     Pasqualb  Alfieri. 

Carbonate  of  baryta,  nitrate  of  ammonia,  chloride  of  sodium,  and 
vegetable  charcoal. 

239,423  to  22^,^S^,— Treating pyroxyline.  LEONARD  S.  Beals. 

The  object  of  these  patents  is  the  production  of  a  plastic  compound 
containing  pyroxyline,  nitrobenzole.  oil  of  lavender,  benzole,  alcohol, 
wax  or  paraffine. 

AjyrU  5,  1881. 

2^,%(Xi,— Baking  powder.    Charles  A.  Catlin. 

An  alkaline  carbonate  in  combination  with  sulphate  of  magnesium. 

239,618. — Process  of  and  apparatus  for,  distilling  petroleum  products,    ALBERT 
Neilson. 

289,622. — Art  of  separating  animal  fibers  from  vegetable  fibers,     GEORGE  B. 
and  Alfred  L.  Kice. 

The  fibers  are  mixed  with  bleaching  powder,  and  heated  in  a  close 
vessel. 

239,642. — Method  of  preparing  anthracite   waste  for  combustion,      ALFRED 
Bernet. 

The  dust  is  mixed  with  lime,  or  soda,  and  asphalt,  or  tar,  'and  water. 

239, 71 1 .  — Manufacture  of  iron  and  steel,     ALFRED  Braconnier. 

Superheating  the  metal,  introducing  it  into  a  converter,  and  forcing 
a  current  of  reducing  gas  through  the  molten  metal. 

239, 722.  — Process  and  apparatus  for  desiccating  substances,    Lydia  J.  C  AD  WELL« 

April  12,  1881, 

^^,^l\,— Indelible  ink.     Aaron  N.  MoseS. 

Caustic  potash,  seed-lac,  permanganate  of  potash,  and  lamp-black. 

240,094. — Petroleum  products,  and  process  of  obtaining  and  deodorising  the  same, 
Martin  Connelly. 

Heavy  petroleum  oil  is  heated  with  unslaked  lime. 
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240,126. — Preserving  butter.     JoHN  Haroer. 

A  8ol  Jtion  of  boracic  acid  in  glycerine,  and  of  sulphate  of  potassium 
in  water,  is  added  either  to  the  cream  or  butter. 

240,196. — Preparation  of  hydrochloric  acid.     EllNEST  SoLVAY. 

A  solution  of  chloride  of  calcium  absorbs  hydrochloric  acid  gas,  and 
can  be  made  to  give  it  off  again  by  heating. 

April  19,  188  L 

240,248. — Process  of  and  apparatus  for^  concentrating  sulphuric  acid.     JuMirs 
Gridley. 

240,359. — Manufacture  of  artificial  indigo.     Adolf  Baeyer  and  Heinrich 
Caro. 

Xanthate  of  sodium  is  used  as  a  reducing  agent  in  order  to  produce 
indigo  from  orthonitrophenylpropiolic  acid. 

240,860.— Z^y^'w^  fabrics  with  artificial  indigo-blue.      Adolf  Baeyer  and 
Heinrich  Caro. 

The  reaction  mentioned  in  the  preceding  patent  is  used  to  develop 
the  color  on  the  fiber. 

240,861. — Manufacture  of  artificial  indigo.     Adolf  Baeyer. 

The  dye-stuff  produced  by  the  action  of  ferrous  sulphate  upon  the 
sulpo-compound  of  orthonitrophenylpropiolic  acid  is  treated  with  sul- 
phurous acid,  and  then  precipitated  with  common  salt. 

240,865. — Apparatus  for  testing  illuminating  fiuids.     Alex.  Bernbtein. 

240,406. — Filter  press.     ALEXANDER  GoRDEN. 

240,493. — Process  of  tanning.     Gandenzio  Dalla  Zonca. 

April  26,  188  L 

240,597. — Manufacture  of  aluminous  cake.  George  T.  Lewis  and  Carl  V. 
Petraeub. 

After  the  removal  of  the  principal  portion  of  the  iron  by  precipita- 
tion with  yellow  prussiate  of  potash,  the  rest  of  the  iron  is  reduced  to 
the  ferrous  state  by  zinc. 

240,651  and  240,652. —  Treatment  of  dextrine  maltose,  and  apparatus  therefor. 
ALEXAi<ra)ER  Low  Bruce,  George  Stbnhousb,  William  McCowan 
and  Andrew  Haddow. 

A  glucose  sirup  which  the  inventors  call  dextrine  maltose,  is  in 
thin  films  brought  to  a  state  of  dryness  by  means  of  specially  constructed 
machines. 

840,796. — Process  of  and  apparatus  for,  manufacturing  grape  sugar.  Horace 
Williams. 

The  well  known  practice  of  artificially  cooling  the  concentrated 
sugar  solution,  and  of  introducing  crystallised  grape  sugar  into  the  mass 
in  order  to  induce  crystallisation,  is  claimed  as  new;  also  a  tank  pro- 
vided with  cooling  pipes,  and  a  stirrer  in  the  shape  of  a  screw. 
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Foreig^n  PatentH. 

Condensed  from  R.  Biedekmans's  Report  to  the  Gennan  Chemical  Society. 

by  Otto  H.  K raise. 

G.  B0R8CHE,  Leopoldshall:  Method  of  obtaining  potassium-magnesium  sul- 
phate f  torn  kainite.  (Oerm.  P.,  No.  10642.  Nov.  4,  1879.)— Crude  kainite  is  dis- 
solved in  water  of  30-35^  C.  to  a  density  of  1.25,  and  crystallized  magnesium 
sulphate  added,  upon  which  potassium  magnesium  sulphate  crystallises  out.  The 
mother-liquor  is  concentrated  by  evaporation,  and  mixed  with  a  hot  solution  of 
magnesium  chloride,  whereby  nearly  all  the  sodium  chloride  contained  in  the 
kainite  is  separated  as  a  powder. 

R.  GRt^NEBERO,  Altdamm:  Improved  method  of  wrking  up  kainite,  (Germ. 
P.,  No.  10754,  Dec.  18, 1879.)— Kainite  is  macerated  with  a  solution  of  schoenite, 
saturated  in  the  cold,  wherebv  the  kainite  is  converted  into  schoenite.  Sodium 
and  magnesium  chloride  enter  into  solution,  and  can  be  used  to  dissolve  native 
or  artificial  camallite. 

F.  Jul  LIEN,  Lorient:  Manufacture  of  iodine  from  marine  plants.  (Engl.  P., 
No.  5041,  Dec.  9, 1879.)— Marine  plants  or  the  varec  are  systematically  extracted, 
and  the  lyes  precipitated  with  iron  or  copper  sulphate.  The  precipitate  separ- 
ated by  decantation,  is  then  distilled  in  retorts. 

A.  Heoener,  Cologne:  Improvements  in  apparatus  for  obtaining  ammonia 
from  gas  liquors.  (Germ.  P..  No.  11669.  March  11, 1880.)— Two  tanks  are  placed 
one  over  the  other,  and  over  the  gas  liquor  boiler.  The  upper  one  contains  milk 
of  lime  and  is  open  on  top.  The  lower  one  is  connected  with  the  upper  one  and 
with  the  boiler,  by  means  of  cocks  and  pipes  so  arranged  as  to  enable  steam  from 
the  boiler  to  force  the  milk  of  lime  received  from  the  upper  tank  into  the  gas 
liquor. 

I.  P.  KaoENBUSCH,  Leeds:  Extraction  of  aluminium  and  gold  from  clay. 
(Engl.  P  ,  No.  4811,  Nov.  25,  1879.)— The  inventor  claims  that  from  clay  fused 
with  the  aid  of  fluxes  and  electrolisis,  aluminium  can  be  obtained  by  cupellation 
of  the  alloy  of  lead  and  aluminium.  Gold  is  said  to  be  obtained  in  a  similar 
manner. 

Otto  E.  Pohl.  Liverpool:  Manufacture  of  sulphate.  (Engl.  P.,  No.  5031, 
Dec.  9,  1879.) — Proposes  to  make  sulphate  by  bringing  sulphurous  acid  gas  and 
heated  air  into  contact  with  a  solution  of  sodium  chloride  which  is  being  evapor- 
ated. 

Aktienoesellschaft  Farbweuke,  successors  to  Meister  Lucius  und 
BruenINO,  Hoechst,  a.  M. :  Method  of  oxidising  leuco-bases  and  their  sulphuric 
acids  with  the  aid  of  chlorinated  quinones.  (Germ.  P.,  No.  11412,  Nov.  11,  1879.) — 
The  term  leuco-bases  is  intended  to  comprise  not  only  leucaniline  and  the  corre- 
sponding bases,  but  also  the  bases  resulting  from  the  combination  of  aldehydes, 
or  acid  chlorides,  with  primary,  secondary  and  tertiary  aromatic  monamines. 
The  production  of  green  dyes  results  chiefly  from  the  oxidation  of  methylated, 
ethylatcd,  phenylated  and  benzylated  derivatives  of  diamidotri  phenyl  methane  and 
its  homologues.    Diamidotriphenylmethane  gives,  by  oxidation  with  chlorinated 
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quinones,  a  reddish-blue,  not  particularly  fine,  coloring  matter.  Methylated, 
ethylated,  pbenylated  and  benzylated  derivatives  of  this  base  give,  on  the  con- 
trary, very  fine  dyes,  some  of  which  are  directly  soluble  in  water. 

AU  the  leuco-bases  from  the  rosaniline-melt  can,  by  means  of  chloranile,  be 
converted  into  coloring  matters  in  the  same  manner  as  the  leuco-bases  of  tri- 
pheaylmetlune. 

Aktikngebbllschaft  Farbwbrkb,  successors  to  Meister  Lucius  und 
Bruenlno,  Hoech5t,  a.  M. :  Improvements  An  the  preparation  of  coloring  matters 
with  the  air  of  chlorinated  quinones.  (Germ.  P.,  No.  11811,  Nov.  12.  1879;  ad- 
dition to  Germ.  P.,  No.  8251,  June  24,  1879.) — By  employing  the  various  mono 
and  dimethylated,  mono  and  diethylated  bases,  dyes  are  obtained  of  different 
shades,  from  reddisli- violet  to  bluish- violet,  which  are  all  soluble  in  water. 

Gebrueder  Ramdohr,  Wanzleben :  Manufacture  of  magnesia  from  ^nag- 
nesium  chloride,  by  heating  it  to  redness  in  the  oxidising  flame ^  and pcusing  steam  over 
a.  (Germ.  P.,  No.  11540,  Oct.  9,  1879.)— Relates  to  practical  details  of  the  pro- 
cess m  which  this  well  known  reaction  is  employed. 

H.  GUENTIIER,  Berlin :     Improvements  in  the  method  of  preparing  black  printing 
ink.    (Germ.  P.,  No.  11930.  May  8.  1880;  addition  to  Germ.  P..  No.  9566,  Oct. 
28.  1879,  see  this  Journal,  2.  281.) — Heavy  tar  oil  from  the  manufacture 
of  anthracene  is  boiled  with  10  per  cent,  cupric  chloride  dissolved  in  water, 
whereby  a  saving  of  aniline  voilet  results. 

M.  Weinricu,  Vienna:  Treatment  of  sugar  solutions.  (Engl.  P.,  No.  4831, 
Nov.  26,  1879.) — To  the  heated  beet  sirup,  calcium  hydrate  and  milk  of  lime  are 
added,  to  produce  saccharate  of  lime. 

E.  MOURLOT.  Paris:  Substitute  for  gutta-percha.  (Engl.  P.,  No.  4846,  Nov. 
27, 1879.)— The  tar  which  remains  in  the  retort  after  the  dry  distillation  of  birch 
bark. 

Charles  Tellier.  Paris:  Treatment  of  coal.  (Engl.  P.,  No.  4478.  Nov.  8, 
1879.) — The  coal  is  separated  from  foreign  matters  by  floating  it  off  in  a  con- 
centrated solution  of  calcium  or  magnesium  chloride.  (A  process  similar  to  the 
above  was  described  by  Hargreaves,  Dingier  s  Polyt.  Jount.,  1868.     R.  B.) 

James  Webster,  Edgbaston:  Preparation  of  aluminium  bronze.  (Germ.  P., 
No.  11577.  April  2,  1880.) — Aluminium  is  deposited  electrolitically  upon  granu- 
lar or  sheet  copper  to  the  extent  of  1  to  10  per  cent.,  and  then  combined  with  1 
to  6  per  cent,  of  an  alloy  composed  of  20  pts.  nickel,  20  pts.  copper,  30  pts.  tin 
and  7  pts.  aluminium. 

A.  VON  Kerpelt,  Chemnitz :  Method  of  preparing  bricks  from  limestone  or 
dolomiu.  ;Germ.  P.,  No.  11348,  Feb.  10,  1880. j— Burned  limestone  or  dolomite 
is  made  into  a  paste  with  vinegar,  and  the  resulting  highly  plastic  mass  formed 
into  bricks,  and  calcined  at  a  white  heat. 

Jacob  Oertle,  Nuremberg:  Apparatus  for  producing  illuminating  gas  from 
gasolene,  (Germ.  P..  No.  11121,  Feb.  28.  1880.)— Two  connected  pipes  filled* 
with  wool,  in  the  first  of  which  an  upward  current  of  air  comes  in  contact  with 
the  gasolene  fed  in  from  a  vessel  above.    The  second  pipe  serves  as  a  purifier. 
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W.  Hendbbson,  Irvine:  Treatment  of  certain  ores,  (EngL  P.,  No.  4481, 
Nov.  8,  1879.) — Ores  containing  silver,  cobalt,  nickel  and  zinc,  are  roasted,  the 
oxides  mixed  with  acid  sodium  sulphate,  heated  to  low  redness,  and  extracted 
with  water  containing  sulphuric  acid. 

P.  O.  L.  Designollb,  Paris:  Extraction  ofnobU  metals  by  means  of  meckan- 
ical  ami  electrochemical  amalgamation^  and  apparatus  for  the  same.  (Gterm.  P.,  No. 
11415,  Feb.  8,  1880.)— The  ore  is  worked  together  with  a  slightly  acid  mercurial 
solution  in  a  rotating  cylinder  filled  with  iron  balls.  When  the  amalgamation 
of  the  gold  is  complete,  the  mass  is  transferred  to  a  second  apparatus,  consisting 
essentially  of  amalgamated  copper  or  silver  plates  which  retain  the  gold  amalgam 
contained  in  the  mud  received  from  the  cylinder. 

W.  M&iiLBR,  Antwerp,  and  E.  Geissnberger,  Brussels:  Apparatus  for 
obtaining  ammonia  from  atmospheric  nitrogen,  (Gkrm.  P.,  No.  11489,  June  19, 
1879.)— See  their  Amer.  Pat.,  this  Journal,  2, 142. 

W.  ChadwicE  et.  al.,  St.  Helens:     Manufacture  of  alum  and  sulphate  of 
alumina  free  from  iron.     (Qerm.  P.,  No.  11137,  Oct.  10,  1879.) — See  their  Amer. 
Pat.,  this  Journal,  2,  440. 

E.  Neumann,  Rosswein :  Method  for  utilising  the  waste  water  from  wool- 
washing  establishments  and  fulling  mills,  (Germ.  P.,  No.llll2,  Dec.  19, 1879.)— The 
waters  are  treated  in  pits  with  milk  of  lime,  the  lime  soap  thereby  formed  pre- 
cipitates the  greater  part  of  the  impurities.  Glue  or  other  nitrogenous  matters 
may  subsequently  be  removed  by  means  of  a  weak  solution  of  tannin.  The 
deposit  of  insoluble  salts  of  the  fatty  acid  is  subjected  to  destructive  distillation 
to  obtain  ammonia,  etc. 

Ferd.  Camus,  Paris:  Treatment  of  com  and  other  cereals,  (Germ.  P.,  No. 
11501,  March  12,  1880.) — The  grains  are  bleached  by  soaking  them  in  a  solution 
of  acid  sodium,  or  calcium  sulphite,  and  adding  an  acid. 

G.  F.  Meyer,  Braunschweig:  Method  of  filtration  of  beet  juice.  ((Jerm.  P., 
No.  11296,  Feb.  13,  1880.) — Besides  sand,  mineral,  wool,  etc.,  meotiooed  in  his 
first  patent  (see  this  Journal,  z,  305),  the  inventor  now  claims  also  the  use  of 
quartz,  coal,  coke,  and  the  insoluble  compounds  of  the  alkaline  earths,  as  substi- 
tutes for  bone-black. 

P.  H.  H.  Neumann,  Brussels:  Method  of  rendering  parchment  paper  opaque 
and  pliable.  (Germ.  P.,  No.  10008,  Jan.  8,  1880.) — The  property  mentioned  is 
given  to  it  by  adding  baryta  salts  to  the  pulp,  or  applying  them  in  the  solution 
to  the  paper  before  the  treatment  with  sulphuric  acid,  the  latter  by  adding 
calcium  ehloride  or  other  hygroscopic  substance. 

H.  Guettler,  Kriewald:  Use  of  dextrine  in  the  preparation  of  cartridges 
from  compressed  blasting  powder.  (Germ.  P.,  No.  10978,  Dec.  3,  1879.) — The 
mixture  is  impregnated  with  solution  of  dextrine  and  the  plastic  mass  compressed. 
A  coating  of  shellac  renders  it  waterproof. 

T.  H.  CoBLEY  and  W.  G.  Gard,  Dunstable:  Method  of  preparing  tannin 
black  for  printing  ink,  blackings  etc,  (Number  and  date  of  patent  not  given.) — 
Leather  waste  and  animal  matters  containing  glue  or  gelatine,  and  materials  con- 
taining tannin,  are  extracted  with  alkaline  water.  The  solution  is  then  precipi- 
tated with  an  iron  salt,  and  the  precipitate  mixed  with  tar  oil. 
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Charles  Wioo,  Liverpool :  Manufacture  of  potassium  and  sodium  sulphate. 
(EngL  P.,  No.  5105.  Dec.  18,  1879.) — Superheated  steam  is  injected  into  the  sul- 
phate furnace.  The  hydrochloric  acid  gas  evolved  being  free  from  air,  can  be 
more  readily  condensed. 

Henrt  Brukner,  Widnes:  Manufacture  of  soda,  (Engl.  P.,  No.  5238.  Dec. 
22,  1879.)— The  inventor  adds  sodium  nitrate,  or  the  oxides  or  carbonates  of 
ziDC,  lead,  iron  and  manganese,  to  the  lyes  to  oxidise  or  decompose  sulphides, 
and  to  remove  silicate  of  alumina,  etc. 

O.  BORBCHS,  Leopoldshall :  Improvements  in  the  method  of  obtaining  potassium- 
magnesium  sulphate  and  camallite  from  kainite,  (Germ.  P.,  No.  11028,  Dec.  4, 
1879 ;  addition  to  Germ.  P.,  No.  10642.  see  this  Journal.  3,  70.)— Sodium 
sulphate  may  be  employed  instead  of  magnesium  sulphate  for  the  purpose  of 
predpitaling  the  potassium-magnesium  sulphate. 

R.  Powell,  Liverpool:  Manufacture  of  calcium  sulphite.  (Engl.  P.,  No. 
5109.  Dec.  13.  1879.)— Dry  process.  Sulphurous  acid  is  brought  into  contact 
with  pulverised  lime,  or  with  calcium  carbonate,  in  a  series  of  lead  chambers. 

Gebrueder  Ramdohr.  Wanzleben :  Manufacture  of  magnesia  from  mag- 
nesium chloride.  (Germ.  P.,  No.  11746,  March  7,  1880;  addition  to  Germ.  P., 
No.  11580,  Oct.  9,  1879.)— The  solution  of  magncKium  chl'iridc  is  evaporated  by 
direct  application  of  an  oxidising  flame,  and  heated  in  presence  of  superheated 
steam  to  drive  off  a  large  part  of  the  hydrochloric  acid.  The  residual  mixture 
of  MgO  and  MgCl,  is  mixed  with  iron  ore  or  clay,  and  formed  into  bricks 
which  are  burned  at  a  high  temperature  in  presence  of  steam. 

H.  Uelsmann.  Eoenigshuette :  Use  of  silicious  iron  in  galvanic  batteries. 
(Germ.  P..  No.  11284,  May  11, 1880.)— The  iron  in  a  zinc-iron  battery  is  replaced 
by  pig  iron  containing  12  per  cent,  of  silicium. 

Jaxes  Mactear,  Glasgow:  Preparation  of  crystalline  carbon.  (Engl.  P.,  No. 
5148,  Dec.  16,  1879.>— The  inventor  proposes  to  prepare  carbon  in  a  diamond- 
like form  by  subjecting  carbon  compounds  to  a  very  high  pressure  and  high 
temperature,  preferably  in  presence  of  a  body  capable  of  uniting  with  the  ele- 
ments combined  with  the  carbon  in  such  compounds. 

Jambs  Mactear,  Glasgow:  Preparation  of  crystallised  carbon.  (Engl.  P., 
No.  45.  Jan.  6,  1880.)— Carbonic  acid  and  finely  divided  iron,  or  oxalic  acid  and 
oxidisable  metals,  are  heated  fur  70  hours  in  steel  vessels  to  a  temperature  of  SOO 
to  400"  C.  The  finely  crystallised  carbon  so  obtained,  is  intended  to  be  used  as 
a  substitute  for  emery. 

A.  Barter,  Munich:  Preparation  of  the  derivatives  of  orthonitrocinnamic  acid, 
the  homologues  and  substitution  compounds  of  these  derivatives,  and  conversion  of  the 
same  into  indigo-blue  and  analogous  coloring  matters.  (Germ.  P.,  No.  11857,  March 
19.  1880.) 

A.  Barter,  Munich:  Improvements  in  the  methods  of  preparing  the  materials 
used  in  the  manufacture  of  indigo,  and  method  for  the  direct  production  of  this  coloring 
matter  upon  the  fiber.  (Germ.  P.,  No.  11858,  March  19.  1830  ;  addition  to  Germ. 
P.,  No.  11857.)— See  Prof.  Baeyer's  American  patents,  this  Journal,  2,  228, 
295.  403  and  457. 
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A.  Enobler,  Winterthur:  Dry  method  of  bleaching  cotton  by  the  use  of  chloro- 
form vapors  containing  chlorine.  (Germ.  P.»  No.  12127,  June  26.  1880.)— Th€ 
bleaching  gas  is  prepared  by  allowing  sulphuric  acid  to  react  upon  one  part  un- 
slaked lime,  one  part  chloride  of  lime,  and  one  part  alcohol. 

Orazio  Lugo.  Flushing,  and  W.  T.  Less,  Brooklyn:  Improvements  in  tht 
purification  of  gas.  (Germ.  P.,  No.  11247,  Dec.  19.  1879.)— The  crude  gas  i« 
mixed,  between  the  condenser  and  the  scrubber,  with  1  to  2  per  cent,  of  alTj 
and  the  mixture  heated  to  250**  by  means  of  superheated  steam. 

A.  Nobel,  Paris:  Application  of  compressed  gunpowder  in  combination  with 
fulminating  cartridges  composed  of  dynamite  ^  or  of  a  mixture  of  gunpowder  and  dyna- 
mite^ nitrogelatifUf  nitrocellulose^  bipicrate  of  baryta^  lead  or  potassa^  for  blasting  pur- 
poses. (Germ.  P.,  No.  11080,  Jan.  6,  1880.) — The  object  of  this  invention  is  to 
render  compressed,  ungrained  gunpowder  serviceable  for  blasting. 

V.  Habnino,  Dresden,  and  O.  Reinhard,  Loschwitz:  Extractor  with  return 
condenser.  (Germ.  P..  No.  10771,  Feb.  10. 1880;  addition  to  Germ.  P.,  No.  6737.)— 
The  apparatus  is  composed  of  two  parts.  The  upper  one  contains  the  matter  to 
be  extracted,  the  lower  one  the  extracting  liquid.  The  cover  forms  the  return 
condenser,  being  so  shaped  as  to  hold  the  cooling  water.  Immediately  beloiv 
this,  and  connected  with  it,  is  the  cooling  pipe.  By  means  of  a  brunch  pipe 
direc(  steam  can  be  admitted  to  the  upper  compartment,  whence  it  passes  as 
extract  into  the  lower  one.  As  soon  as  sufficient  liquid  has  collected  here,  the 
steam  by  the  branch  pipe  is  shut  off,  and  the  process  of  extracting  carried  on  is 
the  usual  way. 

I.  Ballatscheano,  C.  Ballatscheano  and  H.  Trenk,  Berlin  :  Method  oj 
tanning.  (Germ.  P.,  No.  11031,  Jan.  10,  1880.)— The  following  three  baths  are 
employed:  1.  A  solution  of  chromate  of  alumina  in  wood  alcohol ;  2.  A  concen 
trated  solution  of  cream  of  tartar  and  nickel-ammonium  chloride:  3.  A  solutioi 
of  1  to  2  parts  tannin  in  1,000  pts.  water,  and  20  to  25  parts  of  wood  alcohol.    • 

G.  Praetorius,  Breslau :  Method  of  making  porous  objects  and  vessels  of  earth 
enware  to  be  used  for  filtration^  absorption  and  dialysis.  (Germ.  P.,  No.  11810,  Oct 
9,  1879.) — Charcoal  powder  is  added  to  the  clay  to  produce  porosity. 

R.  A.  FisiiER,  Philadelphia:  Neutral  combination  of  aluminium  and  tin 
sulphate  for  paper  manufacture.  (Engl.  P.,  No.  170.  Jan  14,  1880.)— Oxide  o 
zinc  is  dissolved  in  a  solution  of  aluminium  sulphate  until  it  is  so  neutral  as  no 
to  change  coloring  matters. 

H.  Gerneu,  New  York :  Treatment  of  caoutchouc,  gutta-percha,  etc.  (Engl 
P.,  No.  47,  Jan.  6,  1880.) — Camphor  dissolved  in  alcohol  or  benzole  is  incorpor 
ated  with  the  mass  before  vulcanising. 

I.  A.  W.  WoLTERS,  Dresden :  Method  of  preparing  sulphuric  anhydride 
(Germ.  P.,  Jan.  7, 1880.) — Alkaline  pyrosulphatcs  are  decomposed  with  sulphuric 
acid. 

R«S,0,  +  H.SO^  —  2RHSO4  +  SO,. 

The  acid  sulphate  remaining  after  the  distillation  is  reconverted  into  p3rrosulphat( 
by  heating. 
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Mr.  Helloff,  Berlin:  Blasting  compounds,  (Oerm.  P.,  No.  12122,  June  8, 
1880.) — Crude  tar  oil  is  treated  with  concentrated  nitric  acid.  The  nitro-com- 
pounds  formed  are  mixed  with  chlorates  or  nitrates,  or  with  nitric  acid. 

B.  Bernhardi,  Stassfurt:  Combined  method  for  the  manufacture  of  schoenite, 
potassium  sulphate  and  chloride,  (Germ.  P.,  No.  12498,  April  13,  1880.)— Relates 
to  the  employment  of  lyes  resulting  from  the  manufacture  of  schoenite,  or  po- 
tassium sulphate,  instead  of  water,  in  the  preparation  of  potassium  salts. 

R.  8.  Newall,  Gateshead  upon  Tyne:  Calcining  fumcLce,  (Engl.  P.,  No. 
5290,  Dec.  22,  1879.)— Improvement  upon  Mactear's  rotating  furnace. 

I.  H.  WiLHELM,  Homburs:,  v.  d.  H.,  and  F.  Bohnstadt,  Frankfort,  a.  M. : 
Manufacture  of  printing  ink  from  coal  tar.  (Germ.  P.,  No.  12282,  Dec.  25,  1879.)— 
Coal  tar  is  mixed  with  6  to  15  per  cent,  of  rosin  and  10  per  cent,  of  parafflne  oil, 
and  strained.  After  deodorising  with  chloride  of  lime,  or  potassa,  20  to  25  per 
cent  of  glycerine  and  12  to  18  per  cent,  of  lamp-black  are  added  to  it.  Accord- 
ing to  an  additional  patent  (Germ.  P.,  No.  12286.  Jan.  9,  1880),  the  tar  is  first 
treated  with  2^  to  3  per  cent,  of  sulphuric  acid,  neutralised  with  soda,  and 
deodorised  with  chlorine  as  above.    Finally  lard,  glycerine,  soap,  etc.,  are  added. 

M.  Salzmann  and  F.  ERtOER.  FUrstenberg,  a.  O.:  Preparation  of  red,  violet 
and  green  coloring  matters  by  the  action  of  chloropicrine  upon  aromatic  amines.  (Germ. 
P.,  No.  12096,  March  17,  1880.) — Aniline  and  its  homologues  are  heated  with 
chloropicrine  at  110M20**  C.  for  some  time.  Red  coloring  matters,  soluble  in 
water,  and  violet  ones,  soluble  in  alcohol,  are  produced.  The  part  soluble  in 
water  is  precipitated  with  salt;  the  insoluble  part  is  converted  into  the  sulphonic 
acid.  Instead  of  the  bases  their  salts  may  be  employed,  and  the  reaction  may 
take  place  in  the  presence  of  metallic  salts. 

0.  KOHI^RAUSCH,  Vienna:  Method  of  obtaining  tannic  acid  and  extracts  of  dye^ 
woods  by  means  of  dialysis.  (Germ.  P.,  No.  12296.  Dec.  11,  1880.)— Instead  of 
rasping  the  wood,  it  is  cut  into  thin  chips  and  treated  with  hot  water  in  a  diffusion 
battery  which  is  similar  to  those  employed  for  extracting  sugar  from  beets. 

1.  P.  Closson,  Paris:  Improvements  in  the  process  of  obtaining  magnesia  from 
dolomite.  (Germ.  P.,  No.  12456,  Oct.  23,  1879.)— A  solution  of  calcium  and 
magnesium  chloride  is  prepared  by  decomposing  calcined  dolomite  with  man- 
ganous  chloride  from  the  manufacture  of  chlorine,  or  with  ferrous  chloride 
(from  pyrites),  or  with  ammonium  chloride  from  the  ammonia-soda  process,  etc. ; 
hydroxide  of  manganese,  hydroxide  of  iron  and  ammonia  being  respectively 
formed.  The  solution  of  magnesium  and  calcium  chloride  is  treated  with  addi- 
tional quantities  of  calcined  dolomite  powder  to  precipitate  the  magnesia. 

T.  F.  WiLKiNS.  Clapham:  Preservation  of  fish.  (Engl.  P.,  No.  501,  Feb. 
4, 1880.) — Treatment  with  a  solution  of  metaphosphoric  acid  and  sugar. 

I.  MacQaan,  Liverpool :  Manufacture  of  spirits  and  fermented  liquors,  (Engl. 
P.,  No.  512.  Feb.  5.  1880.) — Glucose  prepared  by  digesting  Indian  meal  with 
Bulphuric  acid  is  subjected  to  fermentation.  The  following  salts  are  added  to 
serve  as  nutriment  for  the  yeast:  Acid  potassium  phosphate  (1.3  pts.),  potas- 
sium carbonate  (0.86  pts.),  potassium  silicate  (0.04  pts.),  ammonium  tartrate  (1.50 
pts.),  ferrous  sulphate  (0.17  pts.) 
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C.  C.  Walker,  Sallop;  PurificaHon  of  coal  gas.  (Engl.  P..  No.  545.  Feb. 
7.  1880.) — Before  passing  tc  the  scrubber  the  gas  is  led  through  one  or  more  small 
towers  containing  a  number  of  metallic  screens  which  are  intended  to  retain  any 
tar  carried  over. 

T.  A.  Edison,  Menlo  Park:  Anaesthetic,  (Engl.  P.,  No.  599,  Feb.  11. 
1880.) — Composed  of  chloral  hydrate,  alcohol,  chloroform,  camphor,  oil  of  pep- 
permint, oil  of  cloves,  salicylic  acid,  amyl  nitrate,  morphine  sulphate  and  ether. 

Jos.  A.  Lanfrbt  and  J.  L.  Henard,  Chartres:  Improvements  in  the  prepara- 
Hon  of  nitrocellulose  paper.  (Germ.  P.,  No.  12115,  Jan.  21,  1880.)— The  object 
of  this  invention  is  the  manufacture  of  an  explosive  compound  composed  essen- 
tially of  nitrocellulose  from  straw.  This  nitrocellulose  cau  absorb  75  per  cent, 
of  nitroglycerine. 

Adolph  Baetbr,  Munich:  Manufacture  of  artificial  indigo  and  analogous 
coloring  matters  from  orthonitrocinnamic  acid^  and  its  homologues  and  substitution 
products.  (Germ.  P..  No.  12601.  June  18,  1880;  second  additional  patent  to  No. 
11857,  of  March  19,  1880.)— From  the  above  mentioned  substances,  orthonitro- 
phenylpmpiolic  acid,  its  homologues  or  substitution  products  are  prepared ;  these 
are  dissolved  in  cold  concentrated  sulphuric  acid,  and  treated  with  sulphate  of 
iron.  In  consequence  of  the  reducing  action  of  the  sulphate  of  iron,  indigo  blue, 
or  homologues  and  substitution  products  of  it,  are  formed  according  to  the  fol- 
lowing equation : 

2C,H,N04  —  Ci.HioN.O,    r  2C0,  i-  O,. 

H.  F.  Pease,  W.  Jones  and  John  Walsh,  Middlesborough,  o,  T.:  Improve- 
ments in  rotating  furnaces  and  pans  used  in  the  manufacture  of  potassium  and  sodium 
sulphate.  (Germ.  P.,  No  11953.  April  18,  1880;  addition  to  Germ.  P.,  No.  1125. 
Oct.  20,  1877.) — The  improvements  relate  to  stirring  and  discharging  arrange- 
ments in  a  rotating  sulphate  furnace. 

I.  B.  Freeman,  London:  Manufacture  of  zim-white.  (Engl.  P.,  No.  5121, 
Dec.  18, 1879.) — In  order  to  give  the  zinc- white  more  body,  the  inventor  crushes 
it  under  extra  heavy  mill-stones. 

Otto  Sander,  Beuel,  near  Bonn:  Manufacture  of  silicic  acid  from  furnace 
slag,  and  use  of  the  same  for  purifying  oils,  (Germ.  P.,  No.  11951.  April  3,  1880.)— 
Silicic  acid  obtained  by  decomposing  the  slag  with  sulphuric  or  hydrochloric 
acid  is  boiled  with,  or  used  for,  filtering  dark  mineral  oils  after  their  treatment 
with  caustic  lye  and  sulphuric  acid. 

C.  VON  Booh.  Oxford:  Crystallisation  of  carbon.  (Engl.  P.,  No.  804,  Feb. 
24,  1880.) — Vapor  of  carbon  disulphidc  is  subjected,  under  pressure  in  a  heated 
glass  tube  from  which  the  air  has  been  removed,  to  a  current  from  a  Leclanch6 
battery  for  several  weeks.  More  vapor  is  forced  into  the  tube  from  time  to  time. 
Transparent  crystals  are  deposited  which  yielded  carbonic  acid  by  combustion 
in  oxygen. 

According  to  a  second  method,  aluminium  fluoride  is  heated  to  whiteness  in 
a  crucible  with  ammonium  carbonate  or  other  carbon  compound.  The  fluorine 
is  said  to  combine  with  the  carbon,  and  to  yield  it  again  in  the  crystalline  form. 

A  third  process  (Engl.  P.,  No.  830.  Feb.  29, 1880)  is  based  upon  the  prop- 
erty which  gases,  like  carbonic  acid,  possess  under  high  pressure,  of  dissolving 
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carbon  and  separating  it  in  a  crystalline  form  under  the  influence  of  electric  dis- 
charges, or  diminished  pressure. 

John  Sattison,  Nevada  City:  Method  of  controlling  the  explosion  of  blasting 
compounds  containing  potassium  chlorate.  (EngU  P.,  No.  810.  Feb.  24,  1880.)— 
CkMrselj  pulverised  mustard  seed,  or  linseed,  is  added  to  the  mass  to  prevent  the 
formation  of  hard  cakes  which,  by  rubbing  against  each  other,  often  cause 
spontaneous  explosion  of  the  cartridges. 

H.  Dbspechbr,  Paris:  Apparatus  for  distilling  substances  containing  hydrogen, 
(Qerm.  P.,  No.  9451,  Dec.  10,  1878.)— The  method  relates  to  the  distillation  of 
coal  or  other  substances  containing  hydrogen  and  carbon.  A  limited  amount  of 
highly  heated  air,  as  rich  in  nitrogen  as  possible,  being  admitted  to  the  furnace, 
the  hydrogen  is  said  to  combine,  and  to  form  water  and  ammonia. 

B.  Thxjeiocler  and  F.  E.  Seidel,  Dresden :  Improvements  in  the  treatment 
of  fibers  for  the  purpose  of  rendering  them  suitable  for  spinning.  (Germ.  P. ,  No. 
11729,  Jan.  21,  1880.) — The  stalks  of  nettles,  flax,  hemp,  jute,  etc.,  are  crushed, 
steamed,  then  treated  with  milk  of  lime  and  caustic  soda.  Gum,  mucilaginous 
matters,  etc.,  having  thereby  been  removed,  the  fibers  are  subjected  to  bleaching 
agenta.  They  are  then  successively  treated  with  an  alkaline  carbonate,  sul- 
phurous acid,  soap  water  and  glycerine  vapor. 

L.  McInttre,  Glasgow :  Treatment  offish  and  fish  waste  for  the  purpose  of 
utilising  the  solid,  Hqmd  and  gaseous  products  from  them,  and  apparatus  therefor, 
(Gkrm.  P.,  No.  12349,  Jan.  1, 1880.) — The  material  is  heated  in  a  rotating  cylinder 
surrounded  by  a  steam  jacket.  The  vapors  evolved  are  passed  into  sulphuric  acid 
to  absorb  the  ammonia.  From  the  liquid  matters  which  the  waste  yields,  oil  is 
obtained.  The  dry  matters  are  valuable  as  manure,  or  they  may  be  used  in  the 
manufacture  of  murexid.  on  account  of  the  uric  acid  contained  in  them. 

H.  V.  Haig,  Cameron  Bridge:  Manufacture  of  yeast.  (Engl.  P.,  No.  6106, 
Dec  13,  1879.) 

Jul..  Steuer,  Blasewitz:  Manufacture  of  artificial  mill-stones,  grind-stones 
emd  rollers,  (Germ.  P..  No.  11507,  March  31,  1880.)— 20  to  70  pts.  quartz  sand, 
70  to  20  pts.  porphyry  and  5  pts.  feldspar,  calcareous  spar,  or  fluor  spar,  are 
finely  ground,  mixed  with  5  pts.  solution  of  silicate  of  soda,  formed  in  moulds, 
and  calcined. 

L.  WOLLHEIM,  Vienna:  Apparatus  for  collecting  non-metallic  solid  products 
of  eUctrolytic  decomposition,  (Germ.  P.,  No.  11737,  May  25,  1880.)— The  plate- 
thaped  electrodes  are  contained  in  a  trough  which  is  so  arranged  that  the  liquid 
to  be  decomposed  enters  continuously  at  the  upper  end,  whilst  the  products  of 
decomposition  pass  out  through  channels  near  the  bottom. 

W.  Knauer,  Osmuende :  Purification  of  waste  waters  from  sugar  works  and 
other  industrial  establishments,  (Germ.  P.,  No.  12552,  Aug.  1,  1880.)— Instead  of 
purifying  the  waters,  as  described  in  a  previous  patent,  the  inventor  proposes  to 
sDow  them  to  flow  over  a  surface  cooler,  arranged  in  the  form  of  a  terrace  placed 
under  roof. 

Sachsknroedrr  and  Gottfried,  Leipsic :  Liquid  refined  sugar,  (Germ.  P. , 
Ko.  11964.  May  23,  1880.)— Dissolved  sugar  is  evaporated  with  citric  or  tartaric 
add,  after  which  the  acid  is  neutralised  with  bicarbonate  of  soda. 
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H.  Dbbnkemann  and  M.  Meixneb,  Basle:  Preparation  of  pencils  for  glas 
painting,  (Germ.  P.,  Nor  12«62,  May  23,  1880.)— Metallic  colore  are  formed  int 
pencils  by  means  of  a  mixture  of  2  pts.  stearine  oil  and  6  pts.  stearic  acid. 

E.  Cabbt,  H.  Gaskell  and  J.  Hubteb,  Widnes:  Purification  of  alkalin 
solutions,  and  generation  of  ammonia,  (Engl.  P.,  No.  608,  Feb.  11,  1880.)— Th( 
alkaline  solution  is  flret  treated  with  carbonic  acid  to  precipitate  alumina  am 
silicic  acid,  after  which  the  sulphides  are  oxidised  by  means  of  manganic  oxid 
or  sodium  nitrate.  Ammonia  is  generated  when  sodium  nitrate  is  employed  fo 
oxidising  the  heated  solution— 

2NaS  -f  NaNO,  +  3H,0  —  SNaHO  4-  Na.S.O,  -f  NH,. 

H.  and  E.  Albebt,  Biebrich:  Extraction  of  difficultly  soluble  phosphoric  acic 

from  calcic  phosphates  which  have  been  treated  loith  sulphuric  acid.    (Germ.  P.,  No 

12501,  May  19, 1880.) — About  one  hour  after  the  phosphates  have  been  mixe< 

with  the  acid  the  mixture  is  passed  through  a  wet  mill.    With  the  aid  of  a  filte 

press  all  the  phosphoric  acid  not  combined  with  iron  or  alumina  can  be  obtained 

Julian  Denby,  Huelva:  Dephosphorising  iron.  (Engl.  P.,  No.  690,  Feb.  15 
1880.) — Carbonic  oxide  or  ammonia  are  blown  together  with  the  air,  or  before  o 
afterwards,  through  the  molten  iron  contained  in  a  Bessemer  converter. 

H.  Uelbmank,  Koenigshuette :  Use  of  ferrosilicon  for  apparatus  and  vessels  t 
contain  acids,  (Germ.  P.,  No.  12464,  June  15,  1880.) — Iron  containing  12  pe 
cent,  or  more,  of  silicon  is  acid  proof  (see  also  this  Joubnal,  3,  73). 

C.  W.  SlEBC ens,  London :  Process  and  apparatus  for  compressing  molten  metal 
and  other  substances.  (Germ.  P.,  No.  12037,  June  29,  1880.)— Volatile  substance 
such  as  water,  ammonium  carbonate,  mixtures  of  nitrates  and  carbon,  arc 
by  means  of  the  cover,  introduced  into  the  mould  containing  the  liquid  steel.  Th 
vapors  from  the  substances  volatilized  by  the  heat  of  the  metal  exert  a  pressur 
upon  the  contents  of  the  mould. 

John  Benbow  and  H.  W.  Shepabd,  Brooklyn,  and  R,  Seaman,  New  York 
Improvements  in  the  method  of  coating  iron  with  other  metals,  (Engl.  P.,  date  an< 
number  not  given.) — Organic  chlorides  are  employed  in  conjunction  with  th 
metallic  chlorides  usually  employed  in  galvanising  sheet  iron. 

Count  du  Chastenet  d'Estebbe,  Paris:  Gilding  metals.  (Engl.  P.,  No.  70C 
Feb.  17, 1880.)— The  objects  to  be  gilded  are  coated  with  an  enamel  composed  0 
alumina,  cobalt,  red  lead,  boracic  acid  and  powdered  glass,  and  baked.  The; 
are  then  brushed  over  with  the  gilding  solution,  containing  gold.  tin.  arseniou 
acid,  sulphur  dissolved  in  oil  of  turpentine  and  oil  of  lavender,  whereupon  the; 
are  baked. 

S.  Walkeb,  Birmingham:  Use  of  cryolith  and  sugar  of  lead  in  meltin 
copper  and  obtaining  it  in  compact  and  even  castings.  (Germ.  P.,  No.  12576.  Apri 
2,  1880.) — The  above  mentioned  substances  are  employed  alone  or  together  wit 
borax. 

W.  H.  H00PE8,  Baltimore:  Manufacture  of  artificial  stone.  (Engl.  P.,  N( 
741,  Feb.  19,  1880  ;  Germ.  P.,  No.  11783,  Feb.  26,  1880.) 
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Okbrukder  Schknk,  Heidelberg:  Plastic  mass.  (Engl.  P..  No.  650,  Feb. 
14.  1880.)— Called  •*  tripolith."  a  substitute  for  plaster  of  Paris,  over  which  it  is 
said  to  have  advantages. 

J.  C.  Bloomfibld,  Castle  Card  well,  Ireland:  White  cement.  (Engl.  P.,  No. 
738,  Feb.  19, 1880.) — Lime  mixed  with  5  per  cent,  plaster  of  Paris  and  with  an 
equal  weight  pulverised  quartz  or  flint. 

O.  T.  Lewis,  Philadelphia:  Improvements  in  the  manufacture  of  white  lead, 
(Engl,  P..  No.  730.  Feb.  18,  1880.)— The  lead  smoke  is  blown  into  a  clay  retort 
or  muffle  heated  from  the  outside  so  that  mixing  with  the  gases  from  the  fire 
is  avoidetl. 

F.  O.  Kkomschkoedku,  Jjondou :  /mproivments  in  the  manufacture  of  it/umi- 
naiing  gas.  (Engl.  P.,  No.  619,  Feb.  12,  1880.)— Relates  to  a  process  of  car- 
buretting  the  gas  by  passing  it  through  sponges,  etc. ,  saturated  with  hydrocarbons. 
Excess  of  the  latter  is  removed  by  allowing  the  gas  to  traverse  a  compartment  of 
the  apparatus  in  which  strips  of  flannel  soaked  with  acetic  acid  are  suspended. 

R,  CoMBERT,  Paris:  Apparatus  for  purifying  oils  and  fats.  (Qerm.  P..  No. 
11460.  March  13, 1880.) — The  oil  is  injected  by  means  of  steam  into  the  vessel 
containing  the  purifying  liquid. 

J.  B.  Hannat,  Qlasgow:  Antiseptic.  (Engl.  P.,  number  not  stated.) — 
Intended  for  protecting  ships*  bottoms.  It  is  composed  of  45  pts.  naphtha,  32  pts. 
rosin.  12  pts.  turpentine  and  10  pts.  linseed  oil,  to  which  arsenite.  or  chrom^te 
of  mercury  may  be  added. 

JoHEFH  Duke.  Totnes:  Fertiliser.  (Engl.  P.,  No.  748.  Jan.  20, 1880.)-- Gas 
liquor,  sewage,  etc.,  is  filtered  through  a  mixture  of  soluble  silicates,  superphos- 
phate and  peat  coke,  which  retain  the  nitrogenous  matters. 

H.  W.  VooEL,  Berlin:  Improvements  in  the  preparation  of  photographic  emul- 
sions. (Germ.  P.,  No.  12416.  May  8.  1880.)— Four  processes  are  given  for  com- 
bining silver  bromide  and  gelatine  emulsions  with  pyroxyline.  The  emulsions 
may  be  used  in  the  dry  or  wet  condition. 

S.  W.  RiEfea.  Croydon:  Hair  dye.  (Engl.  P.,  No.  5049,  Dec.  9, 1879.)— Man- 
ganous  acetate  and  pyrogallic  acid  with  addition  of  glycerine. 

E.  8.  Dauzivill^,  Paris:  Convertion  of  wood  pulp  into  glucose  and  alcohol^ 
and  apparatus  for  same.  (Germ.  P.,  No.  11836,  March  23,  1880.)— Wood  pulp 
moistened  with  hydrochloric  acid  is  exposed  in  acid  proof  cylinders  to  the  action 
of  hydrochloric  acid  gas,  and  then  systematically  extracted. 

C.  PlEPBR,  Berlin:  Method  of  preparing  saccharate  of  lime  from  sirup.  (Germ, 
P.,  No.  11342,  Oct.  14.  1879.)— Powdered  caustic  lime  and  powdered  "sirup 
lime,**  together  with  sirup,  are  passed  continuously  into  a  mixing  apparatus  which 
can  be  heated.  The  stiff  paste  leaving  this  apparatus  upon  an  endless  belt  is 
cooled  and  dried  in  a  current  of  air,  and  coarsely  powdered  in  a  disintegrator. 
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XIX. — Peoceedings. 
Regular  Meeting^  Friday^  Septonher  2d^  1881. 

The  meeting  was  called  to  order,  at  8:45  p.  m.,  Dr.  A.  R.  Leeds 
in  the  chair. 

The  minutes  of  the  previons  meeting  were  read,  and  approved. 

As  there  had  been  no  meeting  of  the  Board  of  Directors,  tlie 
Chair  then  called  upon  the  Committee  on  Papers  and  Publications 
to  report. 

Dr.,  Endemann,  in  reference  to  tlie  proceedings,  said  that  all 
the  matter  is  now  in  type,  and  that  he  expected  the  Journal  would 
be  out  in  a  few  days. 

*  The  Librarian  then  reported  that  the  collection  of  old  books, 
formerly  belonging  to  Prof.  Trooste,  and  presented  to  the  Society 
by  Dr.  Lindsly,  contains  : 

WORKS.  VOLUMES. 

Pharmaceutical 7  10 

Physics  and  chemistry 13  30 

Spcjcial  subjects,  phys.  and  chem 6  6 

Metallurgy .' 26  29 

52  75 

As  there  were  no  gentlemen  to  be  elected,  the  next  in  order 
was  the  nomination  of  new  members*  The  following  gentlemen 
were  nominated : 

As  members: 

Albert  L.  Colby,  Ph.B. 

i  Arthur  H.  Elliott, 
Proposed  by  •<  Elwyn  Waller. 
(  Albert  R.  Leeds. 

Dr.  Harry  von  Bauer. 

i  II.  Endemann, 
Proposed  by-]  James  H.  Stebbins,  Jr., 
(  P.  Casamajor. 
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Dr.  P.  Radeniiausen. 

(  H.  Enoemann, 
Proposed  by  <  James  H.  Stebbins,  Jr., 
( P.  Casamajor. 

Dr.  Louis  IIabel. 

11.  Endemann, 
Proposed  by  ^  J.  F.  Battershall, 

M.  Benjamin. 


H.  C.  HiEPE. 


Wm.  L.  Lemax. 


( II.  Endemann, 
Proposed  by-!  James  H.  Stebbins,  Jr., 
(  J.  F.  Battershall. 


{  T.  J.  Parker, 
Proposed  by  •!  P.  Casamajor, 
(  E.  Waller. 


The  resignation  of  Mr.  Wm.  D.  Mason  was  then  read  and  ac- 
cepted. 

The  first  paper  of  tlie  evening,  '*  On  the  Detection  of  Oleo- 
margarine," by  Mr.  P.  Casamajor  was  then  read  by  the  author. 

The  detection  of  this  substance  is  based  upon  the  specific  grav- 
ity of  fats  in  alcohol,  of  about  54  per  cent.,  oleomargarine  floating 
in  it,  whereas  the  butter  sinks  to  the  bottom. 

The  second  paper,  "  On  the  Detection  of  Starch  Sugar  Syrup, 
mixed  with  Sugar-house  Syrup,"  hy  Mr.  P.  Casamajor,  then 
followed. 

This  test  depends  upon  the  solubility  of  sugar-house  syrup,  in 
methyl  alcohol,  while  the  starch  sugar  syrup  is  thrown  down  as  a 
precipitate.  For  1  vol.  of  syrup  it  requires  about  3  vols,  of  alcohol, 
to  complete  the  separation. 

The  third  paper,  "  On  a  short  Table  for  testing  Sugar  by  In- 
version," by  Mr.  P.  Casamajor,  was  then  read. 

The  fourth  paper,  "  On  a  nesv  form  of  Apparatus  for  Gas  Anal- 
ysis," by  Mr.  Arthur  II.  Elliott,  then  followed.  Witli  this  ap- 
paratus the  large  amount  of  washing  (as  in  the  case  with  the  Wil- 
kinson apparatus)  is  done  away  with.  Mr.  Elliott  found  that  this 
washing  reduced  the  illnminants  as  much  as  two  per  cent. 

Some  remarks  bv  Dr.  Exdkmanx  and  Mr.  Stkbbins  then  fol- 
lowed. 

The  meeting  was  then  adjourned. 

JAMES  II.  STEBBINS,  Jr., 

liecording  Secretary. 
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XX. — Detection  of  Oleomargarine. 
By  p.  Casamajor. 

In  the  Moiiiteur  Scientijique  for  April,  1881,  is  an  article  on  But- 
ter Analysis,  in  which  arc  given  the  processes  used  at  the  Municipal 
Laboratory,  attached  to  the  Prefecture  of  Police  in  Paris,  for  the  de- 
tection of  foreign  fats  in  butter.  This  is  followed  by  an  account  of 
an  arcometric  method  used  for  the  same  purpose,  and  based  on  the 
difference  of  density  between  butter  and  the  fats  with  low  melting 
point,  extracted  from  tallow,  which  are  made  to  resemble  genuine 
butter,  and  which  are  known  under  the  commercial  name  of  oleomar- 
garine. 

The  sale  of  oleomargarine  has  become  so  extensive  in  this  coun- 
try, that  a  purchaser  of  butter  is  never  sure  whether  he  is  getting  true 
butter  or  its  imitation.  In  view  of  this  fact,  I  have  thought  it  useful 
to  give  a  process,  based  on  the  difference  of  specific  gravity  between 
butter  and  oleomargarine,  of  such  simplicity  that  it  can  be  easily  ap- 
plied by  any  person  having  rudimentary  ideas  of  manipulation. 

Processes  of  this  character  are  those  which  can  be  used  with  great- 
est efficiency  to  check  adulterations.  I  have,  in  previous  communi- 
cations, given  such  processes  for  the  detection  of  starch  sugar  mixed 
with  cane  sugar,  and  for  the  detection  of  starch  sugar  syrup,  mixed 
with  sugar-house  syrup. 

Although  my  concern  is  principally  with  the  difference  of  density 
between  butter  and  oleomargarine,  I  propose  to  very  briefly  call  at- 
attention  to  the  processes  used  at  the  Municipal  Laboratory  of  the 
Prefecture  of  Police,  as  these  show  important  differences  in  chemical 
composition  between  true  butter  and  its  adulterant,  which  confirm  the 
difference  in  the  specific  gravity.  Such  an  important  character  as 
the  specific  gravity  would  not  differ  to  any  marked  extent,  without 
a  corresponding  diversity  in  the  composition  of  the  two  substances. 

One  process  used  at  the  Municipal  Laboratory  is  the  following  : 
The  sample  of  butter  to  be  tested  is  melted,  so  as  to  separate  water, 
tolt,  etc.,  which  is  deposited,  and  a  certain  amount  of  scum,  which 
comes  to  the  surface.  Of  the  clear  melted  fat,  under  the  scum,  about 
3  or  4  grms.  are  taken  and  saponified  by  1  or  2  grms.  of  potassic 
hydrate.  The  fat  and  potassa  should  be  mixed  with  50  c.c.  of 
alcohol.  In  about  5  minutes  th?  saponification  is  complete,  and  the 
cautious  addition  of  water  should  not  produce  any  turbidity.  If  any 
takes  place,  the  operation  must  be  begun  anew.  The  soap  formed  is 
afterwards  decomposed  with  weak  sulphuric  acid,  and  the  insoluble 
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fat  acids  arc  collected  and  weighed.  The  result  of  a  great  number 
of  experiments  is,  that  in  butter  the  percentage  of  fat  acids  thus  ob- 
tained is  usually  86.5  to  87.5  per  cent.,  and  that  sometimes  it  is  as 
high  as  88  per  cent.  In  animal  fats  from  tallow  the  percentage  of 
insoluble  fat  acids  is  95^.  The  difference,  95^  —  87^  =  8  per  cent.,  is 
attributed  to  the  absence  in  tallow  of  volatile  and  soluble  fat  acids 
which  exist  in  butter. 

Another  process  is  given  in  which  the  result  is  obtained  volumet- 
rically,  by  estimating  the  quantity  of  potassa  used,  in  saponifying 
the  fat.  1  grm.  of  butter  requires  225  to  232.4  c.c.  of  potassa  so- 
lution, while  1  grm.  of  tallow,  or  other  animal  fat  of  the  same 
nature,  requires  from  195  to  197  grms.  of  the  same  potassa  solu- 
tion. 

Mr.  Charles  Girard,  director  of  the  Municipal  Laboratory,  con- 
siders as  adulterated  any  butter  requiring,  for  saponification,  less 
than  221.5  c.c.  of  the  potassa  solution.  In  some  unfavorable  cases 
this  volume  may  represent  nearly  30  per  cent,  of  foreign  fat. 

Th^  method  for  detecting  the  difference  between  butter  and  oleo- 
margarine by  the  difference  of  specific  gravity,  is  one  proposed  by 
Messrs.*  Leune  and  Harburet. 

The  butter  to  be  tested  is  first  melted,  so  as  to  separate  the  pure 
fat  from  water,  salt,  etc.  The  clear  melted  fat  is  placed  in  a  cylin- 
der, heated  by  the  vapor  escaping  from  a  water  bath,  kept  boiling, 
but  no  part  of  the  cylinder  is  to  bo  in  the  boiling  water.  I  under- 
stand that  by  heating  in  this  way,  the  temperature  of  the  melted  fat 
remains  at  about  93°  C.  To  determine  the  density  of  this  fat  an 
areometer  is  placed  in  it.  This  areometer  is  graduated  in  such  a 
way  that,  in  butter,  it  will  sink  to  the  lowest  mark  of  the  scale, 
while  oleomargarine  corresponds  to  the  highest  point  in  the  gradua- 
tion. The  intervening  space  is  divided  into  ten  equal  parts,  each  one 
of  which  corresponds  to  to  of  oleomargarine,  mixed  with  butter. 
More  than  600  experiments  made  by  Messrs.  Luune  and  Harburet, 
with  artificial  mixtures,  show  that,  within  an  approximation  of  ten 
per  cent.,  the  instrument  gives  correct  results. 

Soon  after  this  areometric  method  was  published,  it  was  an- 
nounced that  the  difference  of  the  specific  gravities  of  butter  and  of 
oleomargarine,  was  too  slight  to  distinguish  the  one  from  the  other. 
As  Messrs.  Leune  and  Harburet  had  not  stated  what  the  specific 
gravity  of  each  was,  it  was  impossible  to  judge  of  the  truth  of  this 
statement,  and  it  became  interesting  to  ascertain  the  facts  of  the 
case.     The  following  process  is  the  result  of  my  attempts  to  deter- 
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mine  the  specific  gravities  of  butter  and  of  oleomargarine  :  I  chose, 
in  the  first  place,  to  ascertain  the  specific  gravity  of  each  at  15°  C, 
which  is  the  usual  temperature  for  such  determinations.  The  pro- 
cess consisted  in  finding  for  each  a  liquid  in  which,  at  15°  C,  a  portion 
of  butter  or  of  oleomargarine,  freed  from  impurities  by  previous 
melting,  and  containing  no  air  bubbles,  would  remain  in  equilib- 
rium in  any  portion  of  the  liquid,  without  any  tendency  to  rise  to 
the  top  or  sink  to  the  bottom.  The  readiest  liquid  for  this  purpose 
was  a  mixture  of  alcohol  and  water,  as  this  is  easily  prepared  and  it 
has  no  dissolving  action  on  the  fats  to  be  tested.  As  the  density  of 
the  liquid  in  which  a  body  remains  in  equilibrium  is  the  density  of 
the  body  itself,  the  problem  was  narrowed  down  to  finding  the  dif- 
ference of  density  between  two  mixtures  of  alcohol  and  water  of 
different  strengths.  It  was  found  that  pure  butter,  at  15°  C,  would 
remain  in  equilibrium  in  alcohol  of  53.7  per  cent.  This  corresponds 
to  specific  gravity  0.926.  This  butter  was  obtained  from  a  gentle- 
man at  whose  country  place  the  butter  was  made.  I  obtained  oleo- 
margarine from  melted  warm  beef  suet  by  pressure.  At  a  tempera- 
ture of  25°  C,  this  expressed  fat  had  the  consistency  of  butter.  The 
alcohol,  which  at  15°  C.  would  hold  it  in  equilibrium,  had  a  strength 
of  59.2  per  cent.,  which  corresponds  to  a  specific  gravity  of  0.915. 

The  question  of  the  possibility  of  distinguishing  butter  from 
oleomargarine  becomes  equivalent  to  the  possibility  of  distinguishing 
alcohol  of  53.7  per  cent,  from  alcohol  of  59.2  per  cent.  As  this  dif- 
ference is  5.5  degrees  of  Gay  Lussac's  alcohometer,  it  is  very  evident 
that  the  specific  gravity  is  a  sufiicient  character  for  distinguishing 
butter  from  oleomargarine.  This  difference  may  appear  more  clearly 
to  persons  not  familiar  with  alcohometry,  by  stating  that  it  is  the 
difference  between  0.926  specific  gravity  and  0.915. 

By  ineans  of  the  tables  of  Gay  Lussac  and  of  Tralles,*  it  is  a  very 
easy  matter  to  prepare  alcohol  of  the  required. strength  at  any  tem- 
perature, to  be  kept  in  bottles  for  future  use. 

As  the  expansion  of  fats  is  different  from  that  of  alcohol,  it  is 
advisable  to  bring  the  alcohol  to  15°  C.  when  making  an  observation, 
which  can  be  easily  done  by  any  one  provided  with  a  thermometer. 

To  deliver  the  sample  of  fat  on  the  alcohol,  I  have  found  that  the 
best  plan  is  to  melt  the  fat  and  let  a  large  drop  of  it  fall  into  the  liquid. 
The  fat  should  be  melted  in  a  little  spoon  or  a  little  scoop,  and  the  drop 
should  be  delivered  by  bringing  the  spoon  or  scoop  close  to  the  sur- 
face of  the  alcohol.     It  requires  a  little  practice  to  do  this  neatly,  so 

*  See  the  excellent  tables  of  Prof.  McCuUoh. 
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as  not  to  get  an  air  bubble  in  the  ball  of  melted  fat.  When  an  air 
bubble  becomes  imprisoned  in  the  fat,  I  have  had  no  difficulty  in 
removing  it  with  a  strip  of  paper,  while  it  lies  on  top  of  the  alcohol. 
Sometimes  the  globule  of  fat  only  partially  sinks  in  the  alcohol ;  the 
top  of  it  becomes  flat  and  remains  exposed  above  the  liquid.  A 
slight  tap  on  the  side  of  the  glass  is  then  generally  sufficient  to  form 
a  wave  and  sink  the  globule. 

If  we  take  alcohol  of  66^  per  cent.,  which  represents  equal  volumes 
of  alcohol  of  53.7  per  cent,  and  of  59.2  per  cent.,  and  if  we  deliver 
on  the  surface  of  this  alcohol  a  globule  of  melted  butter  and  one  of 
oleomargarine,  the  butter  will  sink  to  the  bottom  and  the  oleomar- 
garine will  remain  at  the  top,  while  the  two  globules  are  still  warm 
and  liquid.  Afterwards,  if  the  alcohol  has  a  temperature  of  about 
30**  C,  the  butter  will  become  solid,  while  the  oleomargarine  may  still 
remain  liquid.  Then  the  butter  will  rise  to  the  top  of  the  alcohol, 
which  is  due  to  the  expansion  of  butter  on  solidifying.  If  the  alcohol 
be  then  kept  for  a  few  minutes  at  15°  C,  the  oleomargarine  will 
become  opaque  and  remain  at  the  top,  while  the  solid  globule  of 
butter  will  sink  to  the  bottom. 

If  instead  of  taking  alcohol  of  56  per  cent.,  we  use  alcohol  of  59.2 
per  cent.,  oleomargarine  will  remain  on  top,  and  butter  will  sink  to 
the  bottom  at  all  temperatures  above  15''  C.  At  15°  C,  oleomargarine 
will  remain  in  equilibrium  in  any  portion  of  the  liquid  in  which  it  may 
be  placed. 

If  oleomargarine  was  always  sold  pure;  the  foregoing  indications 
would  be  sufficient  to  distinguish  it  from  butter,  but  the  oleomar- 
garine found  in  the  market  is  always  more  or  less  mixed  with  true 
butter,  to  improve  its  taste  and  appearance.  This  being  the  case, 
alcohol  of  59  per  cent,  is  not  the  proper  liquid  to  detect  oleomargarine. 
We  should  use  alcohol  of  55  per  cent.,  and  consider  as  oleomargarine 
any  so-called  butter  which  will  not  sink  to  the  bottom  in  alcohol  of 
this  strength  at  15°  C.  This  is  founded  on  the  fact  that  not  more 
than  one-third  of  butter  is  ever  mixed  with  oleomargarine  to  improve 
its  taste  and  appearance. 

Bearing  in  mind  the  experiments  of  Messrs.  Leune  and  Harburet, 
already  cited,  the  proportion  of  butter  and  of  oleomargarine  in  a 
mixture  could  be  easily  detected  by  finding  what  strength  of  alcohol 
will  hold  in  equilibrium  at  15°  C,  a  globule  of  fat  under  examination. 
As  the  difference  of  59.2  and  53.7  is  5.5,  the  proportion  of  oleomar- 
garine is  the  difference  between  the  strength  of  the  alcohol  and  53.7, 
divided  by  5.5,  or  more  conveniently  multiplied  by  0.18.     If  the 
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alcohol  required  to  hold  a  glohule  of  fat  in  equilibrium  at  15°  C, 
has  a  strength  of  57  per  cent.,  then:  (57  —  53.7)  X  0.18  —  3,3  X 
0.18  s-  5.95,  or  say  iV  of  oleomargarine.     If  the  alcohol  had  a 
strength  of  58,  then  (58  —  53.7)  X  0.18  ==  4.3   X  0.18  =»  7.72,  or 
about  A  of  oleomargarine. 

The  proportions  of  butter  and  oleomargarine  in  a  mixture  may 
be  also  determined  without  the  aid  of  an  alcohometer,  by  using  the 
two  solutions  of  53.7  per  cent,  and  of  59.2  per  cent.  These  may  be 
placed  in  graduated  glasses  and  poured  cautiously  into  a  third  glass, 
nntil  an  alcohol  of  sufficient  strength  is  obtained  to  keep  in  equi- 
librium a  globule  of  the  fat  under  examination,  at  15°  C. 

The  relative  volumes  of  the  two  solutions  used  in  making  the 
mixture,  give  the  proportions  of  butter  and  oleomargarine. 


XXI. — Detection  of  Starch  Sugar  Syrup  Mixed  with 

Sugar-House  Molasses. 
By  p.  Casamajor. 

In  previous  communications  I  have  given  processes  for  detecting 
the  adulteration  of  cane  sugar  by  starch  sugar.  The  adulteration  of 
BUgar-house  syrups  by  starch  glucose  is  still  more  extensively  prac- 
tised than  that  of  sugar,  and  a  great  portion  of  the  syrups  sold  by 
retailers  in  this  market  is  mixed  with  starch  glucose. 

This  form  of  adulteration  may  be  very  easily  detected  by  the  use 
of  strong  methylic  alcohol,  in  which  the  alcohometer  of  Tralles,  or 
of  Gay  Lussac,  will  indicate  about  93^°. 

A  straight  sugar-house  syrup,  when  mixed  with  three  times  its 
volume  of  this  strong  methylic  alcohol,  will  dissolve  by  stirring, 
giving  a  very  slight  turbidity,  which  remains  suspended,  while 
yrups  c  ontaining  the  usual  admixture  of  starch  sugar  give  a  very 
turbid  liquid,  which  separates,  when  left  at  rest,  into  two  layers,  the 
lower  being  a  thick  viscous  deposit  containing  the  glucose  syrup. 

Considerable  quantities  are  sold  of  a  thin  syrup,  of  about  32° 
Beaume,  in  which  the  proportion  of  sugar  to  the  impurities  is  greater 
than  in  common  sugar-house  molasses.  When  a  syrup  of  this  kind 
is  stirred  with  three  times  its  volume  of  methylic  alcohol,  a  marked 
turbidity  and  deposition  will  take  place,  which  consists  of  pure 
Bagar.  The  crystals  are  hard  and  gritty;  they  adhere  to  the  sides 
of  the  glass,  and  are  deposited  on  the  bottom.  There  is  no  resem- 
blance between  this  precipitate  and  that  due  to  starch  sugar  syrup. 

It  may  not  be  useless  to  mention,  that  if  a  straight  sugar-house 
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syrup,  of  about  40"  Beaum^  density,  is  stirred  with  three  times  its 
volume  of  ethylic  alcohol  of  about  93^°,  the  syrup  will  not  dissolve. 
Henoe,  ethylic  alcohol  of  this  strength  is  not  suitable  for  distinguish- 
ing a  syrup  mixed  with  starch  glucose  syrup  from  a  straight  sugar- 
house  syrup. 

The  presence  of  starch  sugar  in  sugar-house  molasses  may  be 
easily  detected  by  the  optical  saccharometer,  when  the  syrup  has  the 
usual  density  of  about  40°  Beaurae,  and  when  starch  syrup  has  been 
added  in  the  usual  quantities. 

For  making  the  test,  the  usual  weight  should  be  taken  (16.35 
grms.  for  Duboscq's  saccharometer,  and  26.048  grms.  for  Ventzke's 
instrument).  The  direct  test  should  show  a  percentage  of  sugar  not 
higher  than  the  number  of  Beaum6  degrees  indicating  the  density, 
and  it  may  be  from  1  to  3  per  cent,  lower.  To  understand  this  we 
must  refer  to  the  composition  of  cane  sugar  molasses  of  40°  Beaume: 

Sugar 37.5 

Soluble  impurities 37.5 

Water 25.0 

If  the  direct  test  should  indicate  55  per  cent,  of  sugar,  and  if  the 
molasses  was  straight,  the  composition  would  be  : 

Sugar 55 

Soluble  impurities 20  • 

Water 25 

Now,  a  product  of  this  composition  would  not  be  a  clear  syrup  at 
40°  Beaum6,  but  a  mixture  of  syrup  and  crystals.  Therefore,  if  the 
product  is  a  clear  syrup  of  40°  Beaura^*,  and  it  tests  55  per  cent.,  it 
cannot  be  straight, —  Q,E,D. 

The  presence  of  starch  sugar  in  a  sugar-house  molasses  may  also 
be  detected  by  the  copper  teat.  The  possibility  of  applying  this 
test,  as  well  as  those  already  indicated,  rests  on  the  fact  that  starch 
glucose  is  always  added  in  very  large  quantities  for  the  purpose  of 
adulteration.  A  small  addition  could  not  be  satisfactorily  detected. 
The  detection  by  the  copper  test  rests  on  the  observation  that 
about  one-half  of  the  soluble  impurities  in  sugar-house  molasses  con- 
sists of  glucose  in  the  shape  of  inverted  sugar.  We  have  seen  above 
that  for  a  molasses  of  40°  Beaume,  the  soluble  impurities  amount  to 
about  37^  per  cent.  We  may  then  lay  down  the  rule  that  the  per- 
centage of  glucose  shown  by  the  copper  test  cannot,  in  a  straight 
sugar-house  molasses,  be  much  greater  than  one-half  the  number 
expressing  the  density  in  Beaume  degrees.  The  reason  is  obvious 
from  what  has  been  said  of  the  test  by  the  optical  saccharometer. 
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XXII. — Table    for    the    Correction   of  Saccuarimetric 

Tests  by  Inversion. 

By  p.  Casamajor. 

In  a  paper  "  On  the  Influence  of  tlie  Variations  of  Temperature, 
on  the  Deviation  of  Polarized  Light  by  Solutions  of  Inverted  Sugar," 
published  in  1879,*  I  endeavored  to  show  the  principle  on  which  is 
founded  the  method,  so  important  in  sugar  analysis,  of  correcting  the 
direct  test  of  the  optical  saccharometer,  by  taking  into  account  the 
test  after  inversion.  In  this  communication  I  will  assume  that  the 
reader  is  familiar  with  the  subject,  and  I  propose  to  enter  only  very 
briefly  into  it. 

Clerget,  to  whom  this  method  of  correction  is  due,  published  a 
table  in  the  Annates  de  Chimie  et  de  Physique  (26,  3d  series,  175), 
by  means  of  which  the  desired  rectiflcation  may  be  obtained,  with- 
out the  need  of  any  calculation  beyond  taking  the  algebraical  differ- 
ence of  the  indications  of  the  saccharometer,  before  and  after  inver- 
sion. There  is  also  a  table  by  Dr.  Tuchschmid,  which  is  essentially 
the  same  as  Clerget's.  Although  these  tables  are  published  in  sever- 
al works  on  sugar,  many  persons  who  need  to  use  them  find  great 
difficulty  ^n  obtaining  them.  There  is  the  resource  of  copying  them 
by  hand,  but  they  are  so  extensive  that  this  would  involve  an  amount 
of  labor  which  few  persons  like  to  undertake. 

The  following  table  will  be  found  useful  by  persons  who  have 
not  those  spoken  of.  It  is  very  short  and  it  would  be  little  trouble 
to  copy  it.  It  requires  but  one  operation  more  than  Clerget's 
table,  which  is  to  multiply  the  algebraical  difference  of  the  two  read- 
ings by  a  certain  factor,  corresponding  to  the  temperature  of  the  in- 
verted sugar  at  the  time  of  observation. 

To  understand  how  the  numbers  in  this  table  were  obtained,  we 
must  bear  in  mind  that  the  deviation  due  to  inverted  sugar  varies  with 
the  temperature.  For  a  solution  of  inverted  sugar  giving  a  devia- 
tion of  100  to  the  right,  the  indication,  after  inversion,  is  44  to  the 
left,  or  — 44,  if  the  observation  is  made  at  0°  C.  For  every  centri- 
grade  degree  above  0,  the  deviation  becomes  half  a  degree  less  of  the 


*Sce  Journal  of  the  American  Chemical  Society,  i,  26;  also  Chemical 
'^nos,  39,  212,  234;  The  Su^rar  Cane,  II,  206;  Moniteur  Scientifique ,  Juin,  1879, 
647;  ZeitschHfl  des  Vereins,  July,  1879.  683. 
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negative  scale.     If  we  call  the  temperature  t,  the  law  of  deviations 
after  inversion  is  expressed  by 

-(44  -  --) 

For  a  temperature  of  10®  C:,  the  deviation  is  — 39;  for  20°  C,  the 
deviation  is  — 34,  etc.  • 

If  D  is  the  indication  of  the  saccharometer  before  inversion,  and 
— D'  the  indication  after  inversion,  D  +  I^'  will  be  the  algebraical 
difference,  and,  for  a  solution  of  pure  sugar,  with  D  =  100, 

t 
D  +  D'  =  144 

2 

If  the  direct  test  is  not  100,  and  if  we  call  the  correct  test  Z,  we 
will  have 

Z  100 


D  4  D'  t 

144 

2 

100 
Whence  Z  =  D  +  D'  x 


t 
144 

2 
If  for  every  degree  centigrade,  we  calculate  this  quantity  : 

100 

/ 
144 

2 

we  may  form  a  table  by  writing  it  opposite  to  every  degree  of  tem- 
perature. We  will  then  have  in  a  second  column  the  factors  by 
which  to  multiply  the  difference  of  the  indications,  before  and  after 
inversion,  to  obtain  correct  results. 

Numerical  Example. — If  the  direct  reading  of  the  saccharome- 
ter is  90,  and,  after  inversion,  —  27,  the  temperature  being  25°  C, 
then  D  +  D'  =  117.  Referring  to  the  table,  we  find,  opposite  25° 
C,  the  factor  760.  This  number  multiplied  by  117  gives  88.9,  which 
is  the  correct  result. 

This  table  is  given  on  next  page  : 
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Table  of  Factors  Corresponding  to 


100 


144 

2 


Degrees  r-    a 

CtHHgradt.  ^'""^'- 

10° 0.719 

11 0.722 

12 0.724 

13 0.727 

14 0.730 

15 0.732 

16 0.735 

17 0.738 

18 0.740 

19 0.743 

20 0.746 

21 0.749 

22 0.752 

23 0.754 

24 ; 0.757 

25 0.760 


Degrees 
Centigrade. 


Factors, 


26° 0.763 

27 0.766 

28 0.768 

29 0.771 

30 0.774 

31 0.777 

32 0.780 

33 0.784 

34..... 0.787 

35 0.790 

36 0.793 

37 0.796 

38 0.800 

39 0.803 

40 0.806 


XXIII. — An  Apparatus  for  the  Rapid  Analysis  of  Mixtures 

OF  Gases. 
By  Arthur  II.  Elliott,  Pu.B,  F.C.S. 
The  apparatus  is  of  tlie  type  of  those  in  which  the  various  gases 
are  absorbed  by  the  use  of  liquid  reagents  added  in  a  certain  order. 
This  was  carried  out  by  Raoult*  in  a  graduated  tube  with  a  stop-cock 
above  and  another  below,  and  the  upper  stop-cock  surrounded  by  a 
cylindrical  funnel.     Bat   the  washing  out  of  each  reagent  before 
adding  a  new  one,  and  a  somewhat  risky  manipulation  of  the  tube 
and  stop-cocks  to  insure  measuring  the  gas  without  pressure,  makes 
this  method  troublesome.     Wilkinson  further  modified  this  method 
of  Raoult,  by  introducing  another  vessel  in  which  the  burette  stood 
in  water,  doing  away  with  the  lower  stop-cock.     By  this  means,  the 
level  of  the  water  in  the  burette,  and  the  exterior  tube,  could  be 
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without  pressure.  This  was  an  improvement  over  the  method  of 
Raoult,  but  it  still  left  the  washing  out  of  the  reagents  as  a  draw- 
back. 

This  washing  becomes  very  important  in  many  cases.  For 
example,  if  we  have  a  mixture  of  gases  rich  in  olefient  gas  and 
ethylene,  and  after  treating  with  potassic  hydrate  and  pyrogallate 
of  potassium,  we  wash  out  the  alkali,  before  adding  bromine  to 
absorb  the  illumiuants  (olefient  gases).  The  water  necessary  to  re- 
move this  alkali,  will  reduce  the  volume  of  the  illuminants  as  much 
as  two  per  cent. 

In  the  apparatus  I  have  devised,  the  gas  is  removed  from  the 
absorbant  liquid  and  measured  in  another  vessel,  without  washing. 

The  apparatus  is  shown  in  the  accompanying  drawing.  The  tube 
A  is  of  about  125  c.c.  capacity,  whilst  B,  although  the  same  length, 
holds  only  100  c.c.  from  the  point  D,  or  zero,  to  the  mark  on  the 
capillary  tube  at  C,  and  is  carefully  graduated  in  i^  c.c.  The  attach- 
ments to  these  tubes  below  are  seen, from  the  drawing,  except  that 
the  stop-cock  I  is  three-way  and  has  a  delivery  through  its  stem. 
The  bottles  K  and  L  hold  about  1  pint  each.  The  tubes  A  and  B 
are  connected  above  with  one  another,  and  also  with  the  cylindrical 
funnel  M,  by  a  series  of  capillary  tubes  about  1  millimeter  in 
diameter  inside.  There  is  a  stop-cock  at  G  and  another  at  F,  whilst 
the  funnel  M,  which  holds  about  60  c.c,  is  ground  to  fit  over  the  end 
of  F  above.  At  F  is  a  piece  of  rubber  tubing  uniting  the  ends  of 
the  capillary  tubes,  which  are  filed  square  to  make  them  fit  as  close 
as  possible. 

In  beginning  the  analysis  of  a  mixture  of  gases,  the  stem  exit  of 
the  three-way  cock  I  is  closed  by  turning  it  so  that  L  and  A  are  con- 
nected through  the  rubber  tubing;  the  stop-cocks  F  and  6  are  opened, 
and  water  is  allowed  to  fill  the  apparatus  from  the  bottles  K  and  L, 
which  have  been  previously  supplied. 

When  the  water  rises  in  the  funnel  M,  and  all  air-bubbles  have 
been  driven  out  of  the  tubes,  the  stop-cocks  F  and  G  are  closed,  the 
funnel  M  removed,  and  the  tube  delivering  the  gas  attached  in  its 
place.  By  now  lowering  the  bottle  L  slowly,  and  simultaneously 
opening  the  stop-cock  F,  the  tube  A  is  nearly  filled  with  gas,  and  the 
stop-cock  F  is  closed.  The  tube  delivering  the  gas  is  removed,  the 
funnel  M  replaced,  the  bottle  L  raised,  the  bottle  K  lowered,  and  by 
opening  the  stop-cock  G,  the  gas  is  transferred  to  the  graduated  tube 
B.  By  placing  the  bottle  L  on  a  stand  at  about  the  height  of  the 
water  in  A,  the  level  in  B  and  in  the  bottle  K  can  be  adjusted  to  the 
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zero  point,  and  the  stop-cock  6  is  closed.  The  excess  of  gas  in  A  is 
expelled  by  opening  the  stop-cock  F  and  raising  the  bottle  L.  The 
gas  remaining  in  the  capillary  tube  between  C  and  the  vertical  part 
is  disregarded,  or  its  value  may  be  ascertained  and  an  allowance 
made  ;   but  usually  it  is  too  trifling  to  be  worth  notice. 

Having  measured  the  gas,  it  is  now  transferred  by  means  of  the 
bottles  K  and  L  into  the  tube  A,  and  the  fluid  chemicals  added  by 
placing  them  in  the  funnel  M  and  allowing  them  to  flow  down  the 
sides  of  the  tube  A  slowly,  care  being  taken  fiever  to  let  the  fluids  run 
below  the  level  of  the  top  of  the  vertical  tube  in  the  funnel.  It  is 
best  to  have  a  mark  on  the  outside  of  the  funnel  at  least  three- 
fourths  of  an  inch  above  the  top  of  the  level  of  the  vertical  tube,  and 
never  draw  the  fluid  down  below  this  point. 

Having  treated  the  gas  with  the  chemical,  it  is  transferred  by 
means  of  the  bottles,  to  the  tube  B  to  be  measured.  If  the  chemical 
gets  into  the  horizontal  capillary  tube,  the  passage  of  a  little  water 
from  the  bottle  K  will  remove  it,  before  transferring  the  gas. 
When  the  gas  residue  is  in  B,  and  the  fluid  of  A  has  been  adjusted 
at  the  mark  C  on  the  horizontal  tube,  the  stop-cock  G  is  closed,  the 
bottle  K  is  lowered  till  the  level  of  liquid  in  it  and  in  the  tube  B  arc 
the  same,  and  the  reading  is  then  made.  The  tube  A  is  now  filled 
with  the  chemical,  just  used  as  absorbant,  and  water,  by  turning  the 
stem  of  the  three-way  cock  I,  so  that  it  communicates  with  A,  and 
also  opening  the  stop-cock  F,  the  contents  of  the  tube  can  be  run 
out,  and  water  run  through  the  funnel  M  to  clean  the  tube  for  a  new 
absorption.  When  the  tube  is  clean,  by  turning  the  stop-cock  I  so 
that  A  and  L  are  connected,  the  water  is  poured  into  A,  and  the 
whole  is  ready  to  receive  the  gas  in  B  for  new  treatment. 

By  this  method  a  mixture  containing  carbonic  acid,  oxygen,  il- 
luminants  and  carbonic  oxide,  can  be  'analyzed  in  from  20  to  30  min- 
utes, according  to  the  amount  of  practice  the  operator  has  had  with 
the  apparatus. 

Compared  with  Orsat's  apparatus,  the  work  can  be  done  with  the 
above  described  apparatus  in  one-fourth  the  amount  of  time,  and 
with  identical  results. 

The  water  used  in  the  apparatus  should  have  the  same  temperature 
as  the  room  in  which  the  analysis  is  made;  and  by  careful  handling, 
little  or  none  of  the  chemicals  get  into  the  bottle  L.  When  working 
in  a  warm  place,  the  tube  B  should  be  surrounded  with  a  water 
jacket  to  prevent  change  of  volume  in  the  gas  w^hile  under  treatment. 

School  of  Mines,  Columbia  College,  N.  Y. 
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XXIV. — Proceedlnos. 
Regular  Meeting^  October  7th^  1881. 

The  meeting  was  called  to  order  at  8:20  p.  m.,  Prof.  A.  R.  Leeds 
in  the  chair. 

The  minutes  of  tlie  previous  meeting  were  read  and  approved. 

The  election  of  new  members  was  then  deferred  till  after  the 
reading  of  the  first  paper,  in  order  to  prepare  the  ballots. 

In  the  meanwhile  the  following  gentlemen  were  nominated  as 
new  members : 

Dr.  C.  W.  VoLNEv. 

(  Wm.  Rupp, 
Proposed  by  <  31.  Benjamin, 

(  James  H.  Stebbins,  Jr. 

Prof.  R.  A.  WiTTHAUS. 

i  Chas.  a.  Doremus, 
Proposed  by-j  Jab.  H.  Stebbins,  Jr., 
(  Wm.  Rupp. 

C.  E.  MUNSELL. 

(  Arthur  II.  Elliott, 
Proposed  hy\  James  H.  Stebbins,  Jr., 
(  T.  O'C.  Sloane. 

Nelson  H.  D^rton. 


W.  W.  Share 


i  James  H.  Stebbins,  Jr., 
Proposed  by  <  T.  O'C.  Sloane, 
(  Arno  Beiir. 


(  S.  A.  GOLDSCHMIDT, 

Proposed  by  <  Arthur  H.  Elliott, 

('James  H.  Stebbins,  Jr. 


The  first  paper  of  the  evening,  "  On  the  Comparative  Purity 
of  City  Water,"  by  Dr.  A.  R.  Leeds,  was  then  read. 

Some  questions  by  Messrs.  Endemann,  Behr,  Casamajor  and 
Squibb  then  followed. 

As  the  ballots  were  now  ready,  the  following  gentlemen  were 
voted  for,  and  duly  elected  a^  active  members  : 

Albert  L.  Colby. 

{Arthur  H.  Elliott, 
Elwyn  Waller, 
A.  R.  Leeds. 
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Dr.  WiNFiELD  P.  Lauver. 

{Benj.  S.  Uedrick, 
p.  Casamajor, 
H.  Endemann. 

Dr.  Harry  von  Bauer. 

(  H.  Endehann, 
Proposed  by -j  James  H.  Stebbins,  Jr., 
(  P.  Casamajoh. 

Dr.  P.  Radenhausen. 

( II.  Endemann, 
Proposed  by -I  James  II.  Stebbins,  Jr., 
(  P.  Casamajor. 

Dr.  Louis  IIabel. 

C II.  Endemann. 
Proi>osed  by  -J  J.  P.  Hattersuall, 
( M.  Benjamin. 

H.  C.  IIlEl'E. 

i  II.  Endemann, 
Proposed  by  K  James  H.  Stebbins,  Jr., 
( J.  F.  Battershall. 


Wm.  L.  Leman. 


i  T.  J.  Parker, 
Proposed  by  •!  P.  Casamajor, 
(  E.  Waller. 


After  which  the  second  paper  of  tlie  evening,  "  Upon  some 
New  Salts  of  Thymole  Sulplio-acid,  and  some  New  Facts  con- 
cerning the  same,"  by  Jamks  II.  Stebbins,  Jr.,  S.B.,  was  tlien 
read. 

After  some  questions  by  Dr.  LiiEDs,  tlie  t^iird  paper  of  the 
evening.  "  On  the  Description  of  some  New  Gas  Apparatus,"  by 
Dr.  W.  Hempel,  then  followed. 

In  the  course  of  his  description,  samples  of  gas  and  air  were 
analyzed,  thus  showing  the  eflSciency  of  liis  instruments. 

Mr.  Casamajor  then  proposed  that  a  committee,  to  nominate 
officers  for  the  coming  year,  be  elected. 

It  was  finally  moved,  that  each  person  should  write  out  the 
names  of  three  candidates  to  serve  as  Nominating  Committee. 

This,  on  motion,  was  unanimously  carried. 

The  following  officers  were  then  elected  to  serve  on  this  com- 
mittee :  H.  Endemann,  Wm.  Geyer,  and  A.  R.  Leeds. 

After  which  the  meeting  adjourned. 

JAMES  n.  STEBBINS,  Jr., 

liecording  Secretai^. 
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Meeting  of  the  Bpard  of  Directors. 
Ildd  Sept.  28th,  at  Wm.  H.  Nichoh'  Office,  J^l  Cedar  St,  N.  Y. 

The  following  Directors  were  present :  A.  K.  Leeds,  M.  Als- 
BERG,  E.  R.  Squibb,  W.  H.  Nichols,  H.  Endemann,  James  H. 
Stebbins,  Jr.  ;  Dr.  A.  R.  Leeds  in  the  chair. 

The  minutes  of  previous  meeting  were  read  and  approved. 

The  Recording  Secretary  had  no  report. 

The  Treasurer  then  announced,  that  we  have  a  balance  on  hand 
0^  about  8400,  from  which  we  have  to  draw :  $155.69  for  printer ; 
$25  for  janitor ;  $60.50  for  rent. 

The  Treasurer  then  moved,  that  the  requisite  ampunt  be  appro- 
priated, with  which  to  meet  these  bills. 

On  motion,  this  was  unanimously  carried. 

The  question  of  printing  a  new  list  of  members  was  then 
brought  up,  and  ended  in  the  following  motion  by  Dr.  Leeds: 

That  if  the  funds  permit,  a  list  of  members,  combined  with  an 
index  of  patents,  be  published  about  the  15th  of  Nov.,  1881,  along 
with  tl^e  Journal. 

This  being  moved  and  seconded,  was  carried  unanimously. 

The  Committee  on  Papers  and  Publications  then  stated  that 
only  500  copies  of  the  journal  were  printed  the  last  time,  leaving 
over  about  100  extra  copies.  This  making  a  diflference  of  about 
$25  in  the  Society's  favor. 

Dr.  Leeds  then  announced  the  following  paper  for  the  next 
meeting :  "  On  the  Comparative  Purity  of  City  Water,"  by  A.  R. 
Leeds,  Ph.D. 

Dr.  Ekdemann  then  stated,  that  possibly  Dr.  Hempel  might 
favor  us  with  an  exhibition  of  his  gas  apparatus^ 

The  Committee  on  the  Endowment  Fund  then  stated,  that  a 
subscription  of  $50  extra  had  been  made,  and  that  total  subscrip- 
tions, up  to  date,  amount  to  about  $8,000  or  $9,000. 

Deferred  business :  Some  comment  about  the  coming  elec- 
tions took  place  here.  Mr.  Nichols  then  moved,  that  this  year's 
elections  be  carried  on  in  the  usual  way.  On  motion,  this  was 
unanimously  carried. 

After  which  the  meeting  adjourned. 

JAMES  H.  STEBBINS,  Jr., 

Recording  Secretary, 
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'XXV. — Relative   Purity  of  the   City.  Waters  in  the 

United  States. 

By  Dr.  A.  R.  Leeds. 

A  legal  suit  has  recently  been  instituted,  which  will  probably 
have  a  very  important  bearing  in  the  future  upon  the  quality  of. 
water  supplied  to  many  of  the  principal  cities  in  the  United  States. 
To  understand  more  readily  the  nature  of  the  questions  raised  in  this 
suit,  a  few  words  of  previous  explanation  will  be  requisite.  The 
three  cities  of  Newark,  Jersey  City  and  Iloboken,  with  an  aggregate 
population  of  300,000  inhabitants,  all  draw  their  water  supply  from 
the  river  Passaic.  This  is  a  large  stream,  having  a  daily  flow  at 
Newark  of  about  100,000,000  gallons.  Its  water-shed  is  mainly 
granitic  in  character,  and  occupies  about  050  square  miles  in  the 
northern  part  of  the  State  of  New  Jersey.  About  three  miles  above 
the  city  of  Newark,  the  Belleville  pumping  stations  are  located,  and  at 
this  point  the  supplies  of  the  three  above-mentioned  cities  are  taken. 
Some  eighteen  miles  farther  up  the  stream  is  the  town  of  Paterson, 
a  community  almost  entirely  engaged  in  the  manufacture  of  paper, 
cotton,  woolen  and  silk  goods,  locomotives,  etc.,  and  which  throws 
its  entire  refuse  and  the  sewage  of  50,000  inhabitants  into  the  Pas- 
saic. Above  Paterson  there  are  few  villages  and  factories,  so  that 
the  water  going  over  the  great  falls  at  this  j)Iace  is  of  superior  quality 
for  drinking  purposes.  Below  Paterson  manufactories  are  gradually 
springing  up,  and  are  a  constant  source  of  unea.siness  and  alarm  to 
the  large  population  using  the  water  as  pumped  at  Belleville.  Dur- 
ing the  course  of  the  year  just  past,  one  of  these  factories,  an  exten- 
sive paper  mill,  situated  on  the  Third  River,  a  small  tributary  empty- 
ing into  the  Passaic  a  short  distance  above  Belleville,  threw  into  the 
water  the  refuse  derived  from  washing  out  some  carbolized  paper. 
The  taste  and  odor  of  carbolic  acid  were  so  strong  that  they  caused 
a  temporary  suspension  of  the  use  of  the  Newark,  Jersey  City  and 
Hoboken  water  for  drinking.  The  Newark  Aqueduct  Board  sum- 
moned the  parties  to  desist,  which  they  did  at  the  time,  but  after- 
wards repeated  the  offence,  when  suit  was  brought  ngainst  them  by 
the  Board.  In  defence,  the  plea  was  entered,  and  an  attempt  made 
to  substantiate  it  by  the  testimony  of  many  manufacturers,  that  the 
water  was  already  so  baily  polluted  at  Paterson  that  it  could  not  be 
made  more  unfit  for  drinking  purposes  by  the  introduction  of  some 
carbolic  acid.    In  fact,  it  was  urged  that,  so  far  from  being  rendered 
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any  worse  from  the  carbolic  acid,  it  was  actually  made  better,  for 
the  reason  that  the  oarbolic  acid  served  to  purify  and  disinfect  it. 
The  case  was  decided  in  favor  of  the  Aqueduct  Board.  The  impor- 
tance of  having  successfully  established  such  a  precedent  can 
scarcely  be  overestimated  in  connection  with  its  future  influence 
upon  the  sanitary  welfare  of  rapidly  growing  communities.  In  this 
category  are  to  be  placed  the  large  cities  in  the  Eastern  and  Middle 
States,  nearly  all  of  which  are  contending  with  one  phase  or  another 
of  the. evils  arising  from  the  crowding  in  of  population,  and  a  popu- 
lation in  many  instances  devoted  to  manufacturing,  upon  their  source 
of  water  supply.  As  a  consequence,  the  problem  whether  to  aban- 
don the  original  sources,  which  in  most  cases  are  thosp  designed  by 
nature,  and  to  seek  more  distant  and  expensive  ones,  or  to  restrain 
the  population  by  legal  processes,  is  most  urgent. 

In  this  connection,  the  author  has  been  asked  by  the  Boards  of 
Commissioners  of  Newark  and  Jersey  City  to  examine  into  the 
amounts  of  impurities  in  the  river  Passaic,  beginning  with  a  point 
above  Paterson,  and  making  analyses  of  samples  collected  at  an  in- 
terval of  a  mile,  until  the  stream  has  passed  the  city  of  Newark; 
The  collection  was  madq  all  upon  the  one  day,  at  the  close  of  a 
period  of  many  weeks  of  almost  unexampled  drought.  The  analysis 
of  the  forty  samples  thus  collected  will  show  not  only  the  compo- 
sition of  the  river  water,  in  its  worst  condition,  but  likewise' the 
changes  in  that  composition  during  a  flow  of  twenty-one  miles. 

Connected  with  this  inquiry  was  the  important  one  of  determin- 
ing the  quality  of  the  water  supply,  as  compared  with  that  of  other 
cities.  The  design  was  to  collect  the  samples  on  the  same  day,  and 
analyze  them  all  by  the  same  methods.  It  was  but  partially  success- 
ful, owing  to  a  failure  to  obtain  simultaneous  co-operation  in  so  many 
places.  In  the  case  of  Washington,  this  was  due  to  the  fact  that 
Dr.  Smith  Townshend,  the  health  officer  of  the  district  of  Columbia, 
at  the  very  time  of  receiving  my  telegraphic  request,  was  summoned 
to  attend  the  wounded  President  in  the  railroad  station  at  Wash- 
ington. In  the  great  excitement  and  general  distress,  my  telegram 
was  naturally  lost  sight  of  for  several  days.  Neither  was  it  a  mode 
of  comparison  unexceptionable  in  point  of  principle,  inasmuch  as  the 
climatic  conditions  were  not  exactly  the  same  in  the  various  places. 
So  that  from  the  results  gathered,  it  would  be  manifestly  unfair  to 
state  that  the  order  of  purity  was  fixedly  maintained  as  that  given. 
It  could  only  be  said  that  at  the  time  when  the  comparison  was  made, 
about  the  Ist  of  July  of  this  year  (1881),  such  an  order  existed. 
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Together  with  these  determinations,  a  number  are  given  of  the 
water  of  the  river  Passaic  as  delivered  at  widely  different  points, 
and  at  nearly  the  same  hour,  on  the  same  day,  in  Jersey  City  and 
Hoboken.  They  show  not  inconsiderable  differences  in  composition, 
and  illustrate  to  what  extent  water  may  differ  when  flowing  at  very 
different  rates  of  velocity,  or  in  the  case  of  dead  ends  scarcely  at  all, 
in  one  and  the  same  system  of  distributing  pipes.  Nearly  all  these 
pipes  were  of  iron,  cement  pipes  being  little  used.  The  results 
given  are  in  parts  per  100,000. 

The  labor  of  making  a  comparison  was  greatly  facilitated  by 
plotting  these  results  on  a  large  chart,  so  as  to  form  a  graphic  repre- 
•entation  of  them.*  From  this,  the  following  order  of  relative  purity 
was  inferred: 

I.  Brooklyn. 
II.  Rochester. 

III.  Philadelphia. 

IV.  Baltimore. 
V.  Washington. 

VI.  New.  York. 

VII.  Newark,  Jersey  City,  Hoboken. 
Vni.  Cincinnati. 

IX.  Oswego. 
X.  Wilmington,  Delaware. 

XI.  Boston. 
In  many  particulars  the  order  thus  arrived  at  was  quite  unfore- 
seen, and  was  a  matter  of  great  surprise.  This  was  more  especially 
true  of  Boston,  which  I  anticipated  would  stand  nearly  at  the  head 
of  the  list,  but  which  actually  came  at  the  bottom.  And  yet  the 
water-sheds  of  both  Brooklyn  and  Boston  are  on  drift  gravel.  A 
month  later  I  found  that  the  best  hotels  in  Boston,  and  private 
citizens  who  were  willing  to  bear  the  extra  expense,  were  supplied 
by  spring  water  carted  into  the  city,  and  sold  at  the  rate  of  10  cents 
per  gallon.  This  state  of  affaii-s  continued  until  the  28th  of  August, 
when  I  visited  the  city- again,  and  inspected  the  Cochituate  Lake 
and  the  Sudbury  and  Mystic  Rivers,  the  three  sources  of  supply. 
The  water  in  the  reservoirs  supplied  by  the  two  latter  streams  had  a 
yellow  color  and  disagreeable,  nasty  taste  and  smell.  During  the 
earlier  portion  of  the  summer,  all  of  the  reservoirs  had  contained  an 
abundant  growth  of  algae,  which  later  on  had  decomposed,  leaving 

*  The  oxygen  required  to  oxidize  the  organic  matters  was  determined  with 
potassium  permanganate  at  IOC  C. 
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beliind  the  bad  taste  referred  to.  A  striking  peculiarity  of  these 
Boston  waters  is  the  large  amount  of  decomposable  organic  matters 
held  in  solution.  These  points  will  best  appear  by  examination  of 
the  results  of  the  following  analyses  of  samples  collected  on  the  29th 
and  SOth  of  August: 

Sudbury  River. 
Mystic      Farm        First  Pfgan 

Ijike.       Pond,        Dam,       Cochituate.       Brook, 

Freeammonia 0.015  0.001  0.012  0.025  0.289 

Albuminoid  ammonia 0.032  0.0325  0.039  0.064  0.240 

Oxygen  required  to  oxidize 

organic  matters 0.900  1.180  1.190  0.830  6.630 

Chlorine 3.010  0.460  0.440  0.460  7.650 

Total  solids 12.500  7.500  7.500  7.500  49.000 

Mineral  water 8.000  4.000  4.000  5.000  24.000 

Organic  and  volatile  matter  4.500  3.500  3.500  2.500  25.000 

The  causes  of  the  inferior  character  of  the  Boston  water  supply 
are,  first,  its  pollution  by  a  few  manufacturing  towns,  and,  secondly, 
the  growth  of  algsa,  which  again  is  favored  by  the  shallow  charac- 
ter of  portions  of  the  reservoirs  and  impounded  streams.  The  worst 
of  these  sources  of  pollution  is  Pegan  Brook,  which  flows  through 
the  town  of  Natick,  a  town  of  ten  thousand  inhabitants,  almost  en- 
tirely engaged  in  the  manufacture  of  shoes,  and  empties  into  Cochi- 
tuate Lake.  The  attempt  has  been  made  to  mitigate  the  evil  by 
throwing  two  filtering  dams  across  the  outlet  of  the  stream,  but  both 
the  forebays  thus  formed  are  densely  overgrown  with  the  lowest 
forms  of  aquatic  vegetation,  and  may,  to  a  certain  extent,  act  as 
nurseries  for  the  growth  of  these  plants. 

Tiie  Rochester  water  supply  is  derived  from  Hemlock  Lake,  re- 
mole  from  all  sources  of  contamination,  and  after  flowing  through 
conduits  for  a  number  of  miles,  is  discharged  through  a  noble  foun- 
tain into  a  reservoir  near  the  city.  A  large  portion  of  the  Philadel- 
phia supply  is  obtained  from  the  river  Schuylkill.  At  one  time  it 
was  in  imminent  danger  of  fatal  pollution  from  the  growth  of  manu- 
factories on  the  borders  of  the  stream.  But  the  city  purchased  the 
lands  on  both  banks,  nearly  to  the  manufacturing  town  of  Manyunk, 
located  about  seven  miles  above,  and  included  these  lands  in  a  great 
park,  so  as  to  keep  back  all  buildings  from  the  water's  edge.  New 
York  and  all  the  places  mentioned  lower  on  the  list  receive  their 
water  supply  from  contaminated  sources.  The  feeders  which  empty 
into  Croton  Lake,  the  principal  reservoir  of  the  New  York  water, 
pass  through  a  settled  country,  with  numerous  tanneries,  factories, 
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etc.,  along  their  banks.  Analyses  of  the  Croton  water,  made  at  dif- 
ferent seasons  daring  the  past  five  years,  have  shown  that  it  is  to  be 
classed  among  contaminated  water  supplies. 

On  the  pablieation  of  the  results  above  stated,  it  was  indignantly 
claimed  by  the  newspaper  press  of  Wilmington,  Delaware,  that  an 
injustice  had  been  done  to  their  city.  But  subsequently,  letters  pub- 
lished in  reply  by  citizens  of  the  place,  have  affirmed  the  correctness 
of  the  judgment  founded  on  the  analytical  data,  and  have  enumer- 
ated the  various  breweries,  woolen,  cotton  and  other  mills  and  dye- 
bouses,  as  affording  a  sufficient  explanation  of  the  low  position  as- 
signed to  the  water  supply. 


XXVI. — Some   New   Facts  Concerning  Thymole  Sulpho-acid, 

AND   SOME    or   ITS    SaLTS. 

By  James  H.  Stebbins,  Jr. 

This  work  was  undertaken  for  two  reasons. 

Firsty  to  establish  certain  facts,  which  thus  far  have  either  been 
neglected  or  overlooked;  as  for  example,  the  production  of  free 
thymole  sulpho-acid,  which  hitherto  has  only  been  obtained  in  com- 
bination with  other  salts.  It  was  also  my  intention  to  produce  from 
this  latter,  by  direct  combination,  the  calcium,  ammonium,  and  soda 
salts,  all  of  which  have  thus  far  not  been  mentioned.  Or  starting 
from,  say,  the  barium  salt,  to  produce  by  indirect  combination  either 
of  the  previously  mentioned  salts. 

Secondy  to  combine  these  new  bodies  with  diazo  compounds,  and 
thus  ascertain  whether  it  is  possible  to  produce  azo  compounds,  from 
phenoles  of  this  description. 

This  hypothesis  seems  all  the  more  probable,  as  only  a  short  time 
since,  I  obtained  a  yellow  dye-stuff,  by  the  direct  combination  of 
diazobenzole  nitrate  with  an  alkaline  solution  of  thymole.  As  this 
dye  was  insoluble  in  water,  the  usual  method  of  rendering  such  com- 
pounds soluble  was  resorted  to,  namely,  Ihe  introduction  of  the 
salpho  group  into  the  benzole  nucleus. 

My  experiments  in  this  line  will  be  detailed  in  a  subsequent 
paper. 

The  first  person  to  engage  in  the  study  of  these  compounds  was 
Lallemand,*  who  obtained  a  thymole  sulpho-acid,  by  treating  thymole 
with  hydrochlor-sulphuric  acid  (SOsHCl). 

*JaArrs^er,  f.  1856,  617. 
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In  1869,  A.  Engelhardt  and  P.  Latschinoff*  produced  three 
thymole  sulpho-acids,  by  the  action  of  sulphuric  acid  upon  thymole, 
at  a  temperature  of  about  50^  C.  These  three  sulpho  acids  were 
only  obtained  in  combination  with  barium,  potassium,  copper,  lead, 
etc.,  thus  making  distinct',  and  well  characterized  salts,  but  making 
no  attempt  to  produce  the  free  sulpho  acids. 

It  seemed,  therefore,  advisable  to  investigate  this  subject,  and  in 
so  doing  the  following  experiments  were  made  : 

60  grms.  of  thymole  were  treated  in  an  evaporating  dish  with 
50  grms.  of  sulphuric  acid.t  The  dish  was  placed  upon  a  steam 
bath,  and  heated  for  about  15  minutes.;^ 

The  thymole  soon  began  to  dissolve,  and  was  constantly  stirred, 
till  suddenly  nearly  the  whole  contents  of  the  dish  solidified  out 
into  a  pink,  crystalline  mass.  This  mass  was  then  drained  from  a 
clear  and  colorless  oily  fluid  which  impregnated  the  whole  crystal- 
line body. 

This  oily  liquid  solidified  into  a  white,  crystalline  mass,  as  soon 
as  it  came  in  contact  with  the  cold  sides  of  the  glass.  A  few  isolated 
crystals  were  examined  with  a  magnifying  glass,  and  showed  them- 
selves to  be  composed  of  star-shaped  needles.  They  were  then 
labeled  and  set  aside  for  further  examination. 

The  pink  crystalline  mass  was  then  dissolved  in  boiling  water, 
neutralized  with  carbonate  of  calcium,  and  filtered  hot.  The  sulphate 
of  lime  thus  formed,  besides  a  small  quantity  of  unattacked  thymole, 
were  thus  gotten  rid  of.  The  filtrate  so  obtained  is  nearly  colorless, 
and  was  concentrated  over  the  steam  bath,  till  it  had  assumed  -the 
consistency  of  a  syrup.  On  cooling,  the  calcium  salt  of  alpha 
thymole  sulpho- acid  crystallized  out  in  rhombic  plates. 

The  solid  crystalline  mass  so  obtained  was  separated  from  the 
mother  liquor,  and  dissolved  at  a  gentle  heat  in  90  per  cent,  alco- 
hol. The  larger  part  of  the  alcohol  was  distilled  off,  and  the  syrup 
thus  formed  allowed  to  crystallize.  The  salt  so  obtained  crystal- 
lizes in  long  white,  flexible  needles,  bearing  a  strong  resemblance  to 
asbestos  filaments.  If  a  drop  of  the  above  alcoholic  solution  be 
rapidly  evaporated  on  a  watch-glass,  a  large  number  of  minute  star- 
grouped  needles  are  obtained.  These  viewed  under  the  polariscope, 
show  a  beautiful  effect  of  circular  polarized  light.     The  phenomenon 

♦  Zeitsckrift  f.  Ckem.\  1869,  43;  and  615. 
t  The  acid  used  was  the  common  66**  acid. 

%  In  this  instance  I  used  a  higher  temperature  than  Engelhardt  and  Lat- 
schinoff. 
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obserred  is  a  symmetrical  black  cross,  when  the  nicols  are  erosded, 
with  a  series  of  concentric  rings,  dark,  and  light  in  monochromatic 
light;  bat,  in  white  light,  showing  the  prismatic  colors  in  succession 
in  each  ring. 

The  cross  becomes  white  when  the  nicols  are  in  a  parallel  posi- 
tion, and  each  band  of  color  in  the  white  light  changes  to  its  com- 
plementary tint,  thus  making  the  uniaxial  character  of  the  crystal.* 

The  crystals  so  obtained  were  then  redissolved  in  water,  and 
allowed  to  crystallize.  This  salt  crystallizes  in  two  forms  of  rhombic 
plates. 

The  first,  showing  the  planes  mc:  ocb:  a;  and  mc:  b:  ooa;  or 
macro  and  brachydomes. 

The  second,  showing  the  planes  mc:  b:  qc  a,  or  brachydomes,  and 
and  00  a:  b:  ooc;  or  macropinacoids. 

Fig^  2. 


Fis.  L 


Both  these  crystals  are  the  same  identical  compound,  and  consti- 
tute the  calcium  salt  of  alpha  thymole  sulpho-acid. 

A  sulphu^  estimation  shows  the  correctness  of  this  statement. 

0.4246  grm.  of  substance  yielded  0.3948  grra.  BaSO*,  which  is 
equivalent  to  : 

Sulphur 1 2.77  per  cent. 

THEORY. 

Sulphur 12.85  per  cent. 

Likewise  a  lime  estimation  gave: 
Calcium 9.34  per  cent. 

■ 

•These  phenomena  seem  to  be  totally  ignored  by  Engelhardt  and  Latschi- 
noff,  and  I  therefore  look  upon  them  as  new,  and  worthy  of  a  position  in  the 
literature  of  thymole  and  its  substitution  compounds. 
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Calcium 8.32  per  cent. 

These  figures  lead  us,  beyond  doubt,  to  the  fonnula: 
[C.H,(Cn,)(C3  H7)(OH)S03],Ca  +  211,0 

The  above  compound  dried  at  100°  C,  loses  two  molecules  of 
water,  and  falls  into  a  fine  white  powder.  Melting  point,  156  to 
157°  C. 

It  is  easily  soluble  in  water,  alcohol  and  ether. 

MOTHER    LIQUOR. 

The  mother  liquor  from  the  first  crop  of  crystals  was  poured 
upon  a  watch-glass,  and  after  a  short  time  crystallized  in  rhombic 
plates,  showing  respectively  the  same  form,  melting  point  and  sul- 
phur percentage,  as  in  the  previous  compound.  It  was,  therefore, 
considered  identical 

AMMONIA    SALT. 

A  part  of  the  Ca  salt  of  alpha  thymole  sulpho-acid  was  next 
dissolved  in  water,  heated  to  boiling,  and  decomposed  by  (NH4),C08. 
The  CaCOj  formed  was  then  filtered  off,  and  the  filtrate  concentrated 
over  the  steam  bath,  to  the  consistency  of  a  syrup. 

The  syrup  so  produced  was  then  placed  under  the  air  pump,  and 
allowed  to  crystallize. 

After  standing  for  a  few  hours,  the  fluid  became  filled  with 
pretty,  crystalline  white  plates.  These  were  then  drained  from  the 
mother  liquor,  and  dried  between  filter  paper. 

The  salt  so  obtained  crystallizes  in  white  rhombic  plates,  with 
strong  vitreous  lustre,  and  shows  the  planes  mc:  qq  a:  b;  or  brachy- 
domes;  and  ooa:  b:  ooc;  or  macropinacoids. 
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At  the  ordinary  room  temperature  it  loses  a  part  of  its  water  of 
crystallization,  and  at  100^  C.  all  the  water  is  driven  off,  while  the 
substance  crumbles  into  a  fine  white  powder. 

1.9748  grm.  of  substance,  on  being  heated  to  100°  C,  lost  0.3794 
grm.  of  water,  which  is  nearly  equivalent  to  2  molecules. 

Therefore,  the  ammonium  salt  of  thymole  sulpho-acid  crystallizes 
with  2  molecules  water  of  crystallization. 

Melting  point,  172  to  172.5°  C. 

Therefore, this  salt  maybe  represented  by  the  following  formula: 

C,H,(CH,)(CsIl7)(S03.NH,)OH  +  2  H,0. 

The  soda  salt,  as  well  as  an  attempt  at  producing  the  free  alpha 
thymole  sulpho-acid,  will  be  described  in  a  subsequent  paper. 
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XXVII. — Proceedings. 

Regular  Meeting^  Friday^  November  Ifbh^  1881. 

The  meeting  was  called  to  order  at  8:40  p.  m.,  Prof.  A.  R. 
Leeds  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  approved. 

After  which  the  following  gentlemen  were  elected  as  active 
members : 

Dr.  C.  W.  Volney. 

(  Wm.  Rupp. 
.  Proposed  by  <  M.  Benjamik, 

(  James  H.  Stebbins,  Jb. 

Prof.  R.  A.  WrrTHAus. 

(  Chab.  a.  Doremus, 
Proposed  by  •{  James  H.  Stebbins,  Jr., 
(  Wm.  Rupp. 


C.  E.  Munsell. 


A.  H.  Elliott, 
Proposed  by  \  James  H.  Stebbins,  Jb.  , 

T.  O'C.  Sloane. 


Nelson  H.  Darton. 


W.  W.  Share. 


[  James  H.  Stebbiks,  Jr., 
Proposed  by-^  T.  O'C.  Sloane, 
[  Arno  Behr. 


(  S.  A.  OOLDSCHMIDT, 

Proposed  by  \  A.  H.  Elliott, 

(  James  H.  Stebbins,  Jr. 


Tnos.  D.  O'Connor. 

( T.  O'C.  Sloane, 
Proposed  by  •<  P.  Casamajor, 

(  James  H.  Stebbins,  Jr. 

As  there  were  no  new  members  to  nominate,  the  next  in  order 
was  the  report  from  the  Nominating  Committee. 

This  had  to  be  deferred,  however,  as  the  chairman  of  said  com- 
mittee was  absent. 
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The  Recording  Secretary  then  announced  the  resignation  of 
Dr.  Wiley,  which,  on  motion,  was  duly  accepted. 

The  Secretary  then  announced  the  death  of  Mr.  Chas.  Schmich, 
who  died  last  March  of  pneumonia. 

It  was  then  moved  that  Mr.  Schmich's  death  be  duly  entered 
on  the  minutes.    This  being  seconded,  was  carried  unanimously. 

After  which  the  first  paper  of  the  evening,  "  On  some  New  Salts 
of  Alpha  Thymole  Sulpho-acid,  and  some  New  Facts  concerning 
the  same,"  by  James  H.  Stebbins,  Jr.,  S.B.,  was  then  read. 

After  some  questions  by  Mr.  Elliott,  the  second  paper,  ''  On 
the  Combination  of  Diazo  Compounds  with  Thymole  Snlpho-acid," 
by  James  H.  Stebbins,  Jr.,  S.B.,  then  followed. 

After  some  questions  by  Messrs.  Elliott  and  Friedburo,  the 
third  paper,  "  On  the  Constitution  of  the  Explosive  Derivatives  of 
Glycerine,"  by  Dr.  Volney,  was  then  read. 

Some  criticisms  and  remarks  by  Dr.  Friedburo  and  others  then 
followed. 

The  report  of  the  Nominating  Committee  was  now  ready,  and 
the  following  gentlemen  were  nominated  as  candidates  for  the  com- 
ing election : 

Corresponding  Secretary : 
P.  Casamajor. 

Recording  Secretary : 
James  II.  Stebbins,  Jr. 

LibraAan : 
Geo.  Prochazka. 

Curators : 
Eossi,  Fesquet,  Rupp. 

Committee  on  Papers  and  Publications : 
Arno  Behr,  a.  R.  Ledoux  and  H.  Endemann. 

Committee  09i  Nominations : 

Arthur  H.  Elliott,  J.  P.  Battershall, 

O.  H.  Krause,  J.  B.  F.  IIerreshoff, 

T.  O'C.  Sloane. 
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P.  Casamajok, 

C.  F.  ClIANDLEE, 

W.  n.  Nichols, 
II.  Endemann, 


H.  Morton, 
E.  E.  Squibb, 
Elwyn  Wallek, 
Geo.  Prochazka, 


Directors : 

James  H.  Stebbins,  Jr., 
M.  Alsberg, 
W.  M.  IIabirshaw, 
A.  R.  Gallatin, 
A.  R.  Leeds. 

As  the  Chainiiau  was  obliged  to  depart  before  the  close  of 
meeting,  Mr.  Casamajor  was  elected  Chairman  pro  tern. 
The  meeting  was  then  adjourned. 

JAMES  II.  STEBBINS,  Jr., 

Hecordmg  Secretary. 


XXVIII. — On  Some  New  Salts  of  Alpha  Thtmole  Sulpiio-acid, 
AND  Some  New  Facts  Concerning  the  Same. 

(Second  Paper.) 

By  James  H.  Stebbins,  Jii. 

In  my  last  paper  I  described  the  calcium  and  ammonium  salts  of 

alpha  thymole  sulpho-acid.     In  this  paper  I  will  describe  the  sodium 

salt  and  free  sulpho  acid,  which  I  mentioned  in  connection  with  my 

first  paper. 

Soda  salt  of  alpha  thymole  sulpho-acid, 

CeH,(CH3)(C,H-)(NaS03JONa  +  2^11,0. 

A  part  of  the  lime  salt  was  dissolved  in  boiling  water  and  decom- 
posed with  NaaCOj. 

The  CaCOs  thus  formed  was  then  filtered  oflF,  and  the  clear  fil- 
trate concentrated  over  the  steam  bath  to  the  consistency  of  a  syrup. 
On  cooling,  the  soda  salt  crystallized  in  fine  white,  rhombic  plates, 
with  strong  vitreous  lustre.  These  crystals  show  the  planes,  a:  ooc: 
00 b,  or  macropinacoids  ;   and  ooc  :  b  :    oo  a,  or  macrodomes. 

The  crystalline  form  may  be  seen  from  the  following  diagram: 
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This  compound  is  easily  soluble  in  water  and  alcohol;  melting 
poiDty  166  to  167°  C.  At  100°  C,  it  parts  with  all  its  water  of  crys- 
tallization, and  crumbles  into  a  fine  white  powder,  in  the  same  man- 
ner as  the  other  salts  descnbed. 

Alpha  thymole  sxdpho-acid: 

CeH,(CH3)(C3H0(HSO3)OH  +  H,0. 

It  was  first  tried  to  obtain  this  body  by  decomposing  the  lime 
salt  with  COj ;  however,  this  failed  completely,  as  even,  a  prolonged 
passing  of  CO,  through  a  concentrated  solution  of  the  lime  salt  failed 
to  produce  the  slightest  precipitate  of  carbonate  of  lime.-  Therefore, 
this  was  abandoned,  and  the  lead  salt  was  resorted  to,  as  the  best 
means  of  accomplishing  this  end.  60  grms.  of  thymole  were  dis- 
solved in  50  grms.  of  HjSOt,  and  heated  on  the  steam  bath  till  the 
contents  of  the  dish  became  nearly  one  crystallized  mass.  The  color- 
less fluid  *  remaining  was  poured  oflF,  and  the  pink  crystalline  body 
dissolved  in  boiling  water,  and  was  then  neutralized  with  carbonate 
of  lead.  The  lead  sulphate  formed  was  filtered  off,  and  a  current 
of  H,S  was  then  passed  through  the  clear  filtrate,  till  all  the  lead 
(in  combination  with  thymole  sulpho-acid)  had  been  precipitated  as 
black  sulphide  of  lead.  This  was  then  collected  on  a  filter,  and  the 
filtrate  evaporated  to  the  consistency  of  a  syrup.  When  cold,  the 
free  sulpho  acid  crystallized  in  beautiful,  large  white  rhombic  scales, 
with  pearly  lustre  and  greasy  feel. 

It  dissolves  very  readily  in  hot  and  cold  water  ;  melting  point, 
91  to  92°  C. 

This  body,  in  crystallizing,  retains  a  certain  amount  of  water, 

with  which  it  parts,  however,  if  placed  for  a  few  days  oVer  sulphuric 

acid. 

A  water  estimation  of  substance  dried  over  sulphuric  acid  gave  : 

1.052  grm.  substance  lojt  0.15  grm.  of  water,  or  equivalent  to  very 

nearly  one  molecule. 

Heated  on  platinum  foil,  the  salt  first  melts  and  then  burns  with 
a  sooty  red  flame,  leaving  a  voluminous  black  carbon  residue  behind. 

A  carbon  and  hydrogen  estimation  of  the  above  gave: 

THEORY. 

Cio 120     52.17  per  cent. 

Iln 14      6.08        " 

S 32      13.91         " 

O4 64      27.84        " 


230  100.00 


*  This  fluid  is  the  same  as  mentioned  in  my  first,  as  a  by-product  in  the  prep- 
aration of  alpha  thymole  sulpho-acid. 
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POUND. 

Carbon 52.19  per  cent. 

Hydrogen 6.10       " 

BY-PRODUCT. 

The  by-product  heretofore  described  was  dissolved  in  boiling 
water,  and  neutralized  with  PbCOj. 

The  precipitate  of  PbSO*  was  collected  on  a  filter,  and  the  clear 
filtrate  treated  with  a  current  of  11,8;  till  all  the  lead  had  been  thrown 
down  as  PbS.  This  was  collected  on  a  filter,  and  the  filtrate  evap- 
orated to  the  consistency  of  a  syrup.  It  was  then  placed  over  sul- 
phuric acid  and  allowed  to  crystallize.  The  compound  so  obtained 
crystallizes  in  long,  white  needles,  which  bear  a  striking  resemblance 
to  the  disulpho  acid  of  alpha  thy  mole.  They  are  very  easily  soluble 
in  water,  and  are  likewise  quite  hygroscopic. 

Owing  to  the  small  amount  of  substance  under  examination,  a 
combustion  was  out  of  question,  but  to  judge  from  the  appearance  of 
this  body,  I  should  immediately  call  it  alpha  thy  mole  disulpho-acid. 


XXIX. — Ox  THE  Combination  of  Diazo  Compounds  with  Alpha 

Thymole  Sulpho-acid. 

By  James  H.  Stebbins,  Jr. 

In  my  last  paper  I  hinted  at  the  possibility  of  combining  diazo 
compounds  with  alpha  thymole  sulpho-acid,  and  I  will  take  the 
liberty,  on  this  occasion,  of  describing  my  experiments  in  this  direc- 
tion. 

Azobenzole  alpha  thymole  sulpho-acid, 

CJI,  —  N  =  N  —  CeH(CIl3)(C3H;)(IIS03)OH. 

9.3  grms.  aniline  were  dissolved  in  '42  grms.  of  strong  HCl, 
diluted  with  200  c.c.  of  water.  To  this  mixture  was  then  added, 
under  constant  stirring,  7  grms.  of  NaNO^,  previously  dissolved  in 
50  c.c.  of  water. 

The  diazobenzole  chloride  thus  formed  was  added  gradually  to 
an  alkaline  solution  of  the  soda  salt  of  alpha  thymole  sulpho-acid, 
consisting  of  23.6  grms.  of  the  sulpho  acid  and  8  grms.  of  KOH, 
previously  dissolved  in  200  c.c.  of  water.  A  copious  yellow  precip- 
itate, composed  of  minute  hair-fine  needles,  is  thus  formed,  and  con- 
stitutes the  soda  salt  of  our  new  dye-stuff. 

This  was  then  dissolved  in  boiling  water  and  filtered  from  a  black 
tarry  fluid  which  was  formed  during  the  dissolving  process.     This 
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tarry  fluid  solidifies  on  cooling  into  a  black  mass,  and  evidently  indi- 
cates that  a  decomposition  of  some  kind  had  taken  place. 

The  clear  filtrate,  when  cold,  deposits  the  soda  salt  of  our  new 
substance  in  the  form  of  a  network  of  minute,  hair-fine,  yellow  nee- 
dles. They  were  then  collected  on  a  filter,  washed  and  dried  at  100° 
C.  When  dry  they  take  on  a  fine,  metallic  golden  lustre,  but  their 
vellow  color  is  changed  to  red-brown  by  the  action  of  heat,  which, 
however,  does  not  destroy  their  tinctorial  properties.  This  salt  is 
easily  soluble  in  water,  and  alcohol,  and  dyes  wool  of  a  pretty  yel- 
low color,  in  an  acid  bath.  The  formation  of  this  substance  may  be 
explained,  theoretically  speaking,  as  follows: 

QH^NjCl  +  C,H,(CH3)(CsH7)(NaS03)ONa  — 
C;«H5— N  — N  — C,H(CH8)(C,H7)(NaS03)OH)  +  (NaCl. 

A  combustion  of  the  above  gave: 

THEORY. 

C„ 192     53.93  per  cent. 

•       Hi; IV     4.77 

N, 28     7.86 

S 32      8.99 

Na 23      6.46 

0| 64      17.99 


it 
« 


356  100.00 

FOUND. 

Carbon 53.77  per  cent. 

Hydrogen 4.72 

Nitrogen 8.71 

A  sulphur  estimation  gave  :  0.2060  grm.  substance  gave  0.1350 
grm.  BaSO|,  which  is  equal  to  sulphur  8.99  per  cent. 

BARIUM  SALT. 

[C,H,  _  N  -  N  -  C.H(CH,)(C,HO<( j^^'j]  2Ba 

A  part  of  the  soda  salt  was  dissolved  in  boiling  water,  and  treated 
with  an  excess  of  BaCl^.  This  threw  down  the  barium  salt  as  an 
amorphous  yellow  precipitate.  This  was  collected  on  a  filter,  washed 
several  times,  and  then  treated  with  boiling  water. 

As  soon  as  the  fluid  cools,  the  barium  salt  crystallizes  in  hair-fine 
yellow  needles.  These  are  insoluble  in  cold,  and  only  sparingly  solu- 
ble in  boiling  water,  but  quite  soluble  in  90  per  cent,  alcohol. 


\ 
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A  barium  estimate  was  made,  in  order  to  ascertain  the  true  mole- 
cular weight  of  the  free  acid,  as  well  as  to  verify  the  assumed 
formula  of  the  barium  salt.  0.0902  grm.  of  substance  gave  0.0238 
grm.  ash,  or  : 

Barium 18,35  per  cent. 

THEORY. 

Barium 18.40  per  cent. 

This  proves,  beyond  doubt,  the  correctness  of  the  formula  above 
set  forth. 

FREE  ACID. 

CeHs-  N  =  N—  CeH(CH3)(C,H7)(HSO,)OH. 

A  portion  of  the  soda  salt  was  dissolved  in  boiling  water,  and 
treated  with  an  excess  of  strong  HCl. 

This  threw  down  the  free  acid  as  a  red  amorphous  precipitate, 
which,  when  dry,  has  a  beautiful,  golden-red,  metallic  lustre.  The 
precipitate  was  then  collected  on  a  filter,  and  dissolved  in  boiling 
water.  The  hot  solution  so  obtained  was  filtered,  to  separate  it 
from  a  black  resinous  substance  which  seemed  to  be  formed  by  the 
decomposition  of  the  free  acid  while  boiling  with  water.  The  fil-' 
trate,  when  cold,  deposited  the  free  dye-stuff,  in  the  form  of  minute 
yellow,  six-sided  prisms.  This  body  nlelts  at  2l5f°  C,  with  total 
decomposition.  When  heated  on  platinum  foil,  it  burns  with  a  red 
flame,  and  evolves  copious  yellow  fumes,  while  on  the  foil  is  left  a 
very  difficultly  combustible  carbon  residue.  This  interesting  new 
dye-stuff,  although  of  no  commercial  value,  fully  sustains  the  theory 
that  we  advanced  in  the  beginning  of  this  paper,  namely,  that  diazo 
compounds  can  be  made  to  combine  with  phenoles  of  the  kind 
referred  to. 

The  constitution  of  this  compound  can  be  explained  from  its 
reduction  products.  When  treated  with  reducing  agents,  as  zinc 
dust,  or  tin  and  HCl,  the  solution  is  decolorized,  probably  forming 
aniline,  and  amido  thymole  sulpho-acid.  This  latter,  however,  I 
have  failed  to  isolate,  as  the  quantity  of  material  under  examination 
was  too  small. 

Parazotoluole  alpha  thymole  sulpho-acid. 

CeH,(CH3)  —  N  =  N  —  CJI(CH3)(C,H,)(IIS03)OH. 

10.8  grms.  of  paratoluidine  were  dissolved  in  22  grms.  of  strong 
HCl,  diluted  with  200  c.c.  of  water. 

To  this  was  then  added,  under  constant  stirring,  7  grms.  of  NaNO,, 
previously  dissolved  in  50  c.c.  of  water. 

The  paradiazotoluole  chloride  thus  formed,  was  allowed  to  rest 
for  a  while,  and  then  mixed  with  23.6  grms.  of  the  soda  salt  of 
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'  alpha  thjrmole  sulpho-acid,  previously  dissolved  in  200  c.c.  of  water, 
made  alkaline  with  .8  grms.  of  NaOH. 

A  copioas  yellow  precipitate  of  the  soda  salt  of  parazotolaole 
alpha  thy  mole  sulpho-acid  is  formed.  This  was  then  collected  on  a 
filter,  washed  and  dissolved  in  boiling  water. 

This  compound  is  partially  decomposed  by  boiling  water,  in  the 
same  manner  as  the  previously  described  body. 

The  filtrate  of  the  above  when  cold,  deposits  the  soda  salt  in 
hair-fine,  yellow-brown  needles. 

It  is  nearly  insoluble  in  cold,  but  more  soluble  in  boiling  water. 

It  melts  far  above  the  boiling  point  of  strong  llgSO^. 

The  formation  of  this  substance  may  be  explained  from  the 
following  reaction. 

C,H,(CH3)NC1  +  C,H,(CH3)(C3H,)(NaSOs)ONa  — 

C^H^OCH,)  —  N  =  N  —  CeH(CN3)(C3H7)(NaS03)OH  4-  NaCl. 

This  compound  is  of  particular  interest,  as  it  proves  beyond  a 
doubt  that  diazo  compounds,  derived  from  the  higher  homologues  of 
aniline,  can  be  combined  in  the  same  way  as  diazobenzole,  with  thy- 
mole  sulpho-acid,  to  form  compound  azo  dye-stuffs.. 

From  the  foregoing  we  might  naturally  be  led  to  expect  that  diazo- 
xylole  and  diazo-naphthalene  can,  in  like  manner,  be  combined  with 
alpha  thymole  sulpho-acid.  The  verification  of  this  assumption  will 
be  detailed  in  the  following  experiment : 

Azoxylole  alpha  thymole  sulpho-acid, 

C,H,(CH3),  —  N  =  N  —  C,H(CH3)(C3H7)(HS03)OH. 

This  compound  is  produced  by  dissolving  6. 1  grms.  of  xylidine  in 
11  grms.  of  strong  HCl,  diluted  with  100  c.c.  of  water.  To  this  is 
then  added,  under  constant  stirring,  4.2  grms.  of  KNOg,  previously 
dissolved  in  50  c.c.  of  water. 

The  diazo-xylole  chloride  thus  formed  is  poured,  little  by  little, 
into  a  solution  consisting  of  17.3  grms.  of  the  soda  salt  of  alpha  thy- 
mole sulpho-acid,  dissolved  in  100  c.c.  of  water,  rendered  alkaline 
with  4  grms.  of  KOH. 

A  copious  brown  precipitate  of  the  soda  salt  is  thus  formed. 
This  was  then  collected  on  a  filter,  washed  several  times,  and  then 
dissolved  in  boiling  water.  The  solution  so  obtained  was  then  fil- 
tered, in  order  to  separate  it  from  a  tarry  residue  which  was  formed 
while  dissolving  with  boiling  water.  The  filtrate,  when  cold,  coagu- 
lates into  a  thick,  slimy  mixture,  and  as  this  failed  to  crystallize,  one- 
half  of  it  was  then  treated  with  a  concentrated  solution  of  BaCl,. 
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This  immediately  threw  down  a  copious,  yellow-brown  precipitate  of 
the  barium  salt.  It  was  then  washed  several  times  with  water,  in 
order  to  remove  all  traces  of  BaClg,  and  then  dissolved  in  boiling  al- 
cohol, and  allowed  to  cool. 

Barium  Salt. 

[C,H,(CH3),  -  N  =  N  —  CeTI(CH3)  (C,H,)  (0H)S03],Ba. 

This  salt  is  obtained,  as  already  described,  from  the  soda*  salt, 
by  treating  with  BaClj. 

It  is  insoluble  in  cold,  and  very  nearly  insoluble  in  boiling  water. 
It  is,  however,  quite  soluble  in  hot  90  per  cent,  alcohol,  from  which 
it  crystallizes  in  two  forms.  By  rapid  evaporation  of  the  hot  alco- 
holic solution,  the  barium  salt  is  deposited,  as  a  network  of  hair-fine, 
yellow  needles.  By  slow  evaporation,  on  the  contrary,  pretty 
lemon-yellow  leaflets  are  obtained. 

This  salt  should  contain  the  following  percentage  of  barium  : 

THEORY. 

Barium 15.92  per  cent. 

FOUND. 

Barium 15. 42.  per  cent. 

Free  Acid. 
CeH,(CH3),  —  N  -=  N  —  CeH(CIl3)  (C3H:)(IIS03)OH. 

This  compound  was  obtained  by  treating  the  second  half  of  the 
slimy  soda  salt  with  an  excess  of  strong  HCl,  which  threw  it  down 
as  a  copious  red-brown  precipitate. 

This  was  then  collected  on  a  filter,  and  washed  with  cold  water 
till  the  excess  of  HCl  had  been  removed,  and  was  then  treated  with 
boiling  water,  in  which  it  is  but  sparingly  soluble. 

The  hot  solution  was  then  filtered,  in  order  to  separate  it  from 
a  tarry  residue,  and  the  filtrate  allowed  to  cool.  When  cold,  the 
free  acid  separates  out  in  little,  yellow,  hair-fine  needles,  which  were 
cooled  on  a  filter,  washed  and  dried. 

Boiling  water  acts  upon  this  compound  in  the  same  manner  as 
the  two  previously  described  bodies  ;  that  is,  there  is  i)artial  decom- 
position, with  evolution  of  gas  bubbles  (probably  nitrogen),  and 
formation  of  a  tarry  residue  which  smells  very  much  like  xylenole. 

Therefore,  from  what  we  have  seen,  the  iinstability  of  these 
compounds  might  lead  us  to  assume  that  the  azo  radical  ( — N  = 
N — )  is  only  very  loosely  bound  to  the  benzole  nucleus  in  thymole 
sulpho-acid,  and  that,  consequently,  the  mere  boiling  with  water  is 
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sufficient  to  loosen  the  bonds  between  them,  at  the  same  time  giving 
off  nitrogen,  and  forming  the  corresponding  phenole. 

Should  this  be  the  case,  the  decomposition  referred  to  might  be 
expressed  as  follows: 

C.H,(CH,)8 — N  —  N  —  C,H(CH,)  {C,U,)  (HSO,)  OH)  +  (H,0  = 
QH,(CH3),0H  -f  CeH,(CH,)  {C3H:)(HS0,)0H)  +  (N^ 

Compoands  of  this  nature  might  be  looked  upon  as  belonging  to 
the  Siazo  group;  but,  even  were  this  assumed,  I  hardly  think  that 
the  mere  splitting  up  of  the  molecule  (as  above  indicated)  in  these 
substances,  is  sufficient  proof  to  classify  them  among  the  diazo  com- 
pounds. 

Diazo  compounds  are,  as  is  well  known,  subject  to  a  large  num- 
ber of  transformations,  of  which  the  above  reaction  is  one.  But 
setting  this  one  aside,  I  cannot  find  among  my  new  substances  any 
other  characterizing  features  which  should  justify  me  in  putting 
them  under  the  head  of  diazo  compounds  ;  and  I  must,  therefore, 
look  upon  them  as  highly  unstable  compound  azo  bodies. 

It  will  likewise  be  observed  here,  that  the  solubility  of  these  sub- 
stances decreases  as  the  molecular  weight  rises,  a  fact  which  might 
have  a  tendency  to  explain  their  increased  unstability. 

Another  curious  fact  may  be  mentioned  here,  namely,  that  these 
substances  have  all  the  same  yellow  shade  of  color,  whereas  the  dye- 
stuffs  derived  from  phenole  and  naphthoic  usually  increase  in  depth 
of  shade  as  the  molecular  weight  rises. 

For  the  above  reason  it  was,  therefore,  not  considered  worth  the 
while  to  try  the  action  of  diazonaphthalene  on  thymole  sulpho-acid, 
as  it  might  be  supposed  that  the  compound  resulting  from  such  a  re- 
action would  be  too  unstable  to  investigate,  or  that  there  might  be 
no  compound  found  whatsoever. 

Therefore,  to  sum  up,  it  will  be  seen  that  thymole  sulpho-acid 
can  be  combined  with  diazo  compounds,  but  that  the  resulting  sub- 
stances increase  in  unstability  as  their  molecular  weight  rises. 
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XXX. — Proceedings. 
Annual  Meeting^  Friday^  Dec,  S,  1881, 

The  meeting  was  called  to  order  at  8:40  p.  m.,  Prof.  A.  R.  Leeds 
in  the  chair. 

The  minutes  of  the  previous  meetinff  were  read,  and  after  correc- 
tion, were  approved. 

The  President  had  no  report. 

The  Board  of  Directors  had  no  report. 

The  Treasurer  reports  that  we  had  a  balance  on  hand  at  last  an- 
nual report  of  $342.62 ;  received  for  dues,  etc.,  for  1881,  $1,262.95  ; 
total,  $1,605.57  ;  expenditures  for  1881,  $1,270.31,  thus  leaving  a 
balance  on  hand  of  $335.26.  From  this,  however,  several  due  bills 
are  to  be  paid,  which,  when  paid,  would  leave  in  the  treasury  about 
$275.     On  motion,  the  Treasurer's  report  was  duly  accepted. 

The  Librarian  then  stated  that  some  books  needed  binding.  The 
report  was  duly  accepted. 

The  Curators  then  reported  that  the  Society  had  been  presented 
with  a  fine  microscope. 

Dr.  Leeds  then  stated  on  behalf  of  the  Committee  on  the  En- 
dowment Fund,  that  the  fund  is  progressing  slowly.  He  men- 
tioned a  new  contribution  of  $50,  and  stated  that  the  Fund  is  now 
approaching  the  sum  of  $10,000. 

After  which  the  election  of  officers  and  committees  was  in 
order. 

Dr.  Squibb  heJre  stated  his  desire  to  have  his  name  withdrawn 
from  the  list  of  Vice-Presidents. 

After  some  remarks  by  Messrs.  Casamajok  and  Nichols,  his 
withdrawal  was  accepted  with  regret. 

After  which  the  Chair  appointed  Messrs.  CASAMAJonand  Grothe 
to  act  as  tellers  in  collecting  the  ballot.  The  following  gentlemen 
were  voted  for 
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For  PrmdenU 

Profs.  Morton  and  Mallet  having  received  the  largest  num- 
ber of  votes,  it  became  necessary  to  elect  one  of  these  gentlemen, 
as  there  was  not  a  majority  of  votes  in  either  case. 

Dr.  Squibb  moved  that  the  Secretary  cast  an  affirmative  ballot 
for  Prof.  Mallet.     This  being  seconded,  was  carried  unanimously. 

The  Secretary  then  cast  an  affirmative  ballot,  thus  electing  Prof. 
J.  W.  Mallet  as  President. 

For   Vice-Presidents. 

Mr.  XicflOLS  then  moved  that  the  tellers  cast  an  affirmative  bal- 
lot for  the  candidates  having  the  largest  number  of  votes. 

It  was  then  amended  to  lay  this  on  the  table.  On  motion,  this 
was  unanimously  carried. 

After  which  Mr.  Nichols  moved  that  his  first  motion  be  ac- 
cepted.    Duly  carried. 

The  tellers  then  cast  an  affirmative  vote  for  Messrs.  Leeds,  Wal- 
ler, Prescott,  IIabirshaw,  Goessman  and  Lupton. 

The  rest  of  the  ticket  was  duly  elected. 

After  which  Dr.  Alsbero  stated  his  desire  to  resign.  Some 
remarks  and  nominations  by  Messrs.  Nichols,  Elliott  and  Geyer 
then  followed,  after  which  Dr.  Alsbero's  resignation  was  accepted. 

Mr.  Benjamin  then  nominated  Dr.  Sloane  as  Treasurer.  It 
was  moved  that  the  tellers  should  cast  an  affirmative  vote  for  Dr. 
Srx>ANE.     This  being  seconded,  was  duly  carried. 

The  tellers  then  declared  Dr.  Sloane  elected.  Mr.  Benjamin 
then  nominated  Mr.  Hallock  to  take  Dr.  Sloane's  place  on  the 
Committee  of  Nominations.     This  was  carried  by  acclamation. 

It  here  became  necessary  to  elect  three  more  Directors,  to  fill 
vacancies  caused  by  resignations. 

The  following  gentlemen  were  then  nominated  :  Messrs.  Moore, 
EiMER,  KicKETTS,  Geter  and  IIerreshoff. 

It  was  here  moved  that  the  nominations  be  closed.  Carried 
unanimously. 

Dr.  Squibb  then  moved  that  the  meeting  be  adjourned  till  the 
second  Friday  of  the  month,  in  order  that  the  papers  announced 
might  be  read.     On  motion,  this  was  duly  carried. 

Mr.  Elliott  then  mentioned  the  sudden  death  of  Dr.  John  Lipps, 
and  stated  that  only  $7  were  found  on  his  person,  and  with  $300 
debts. 
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Mr.  Elliott  then  moved  that  a  committee  of  four  be  appointed 
to  look  after  and  collect  the  necessary  funds  for  his  burial. 

This  motion  was  duly  carried. 

Mr.  Nichols  then  made  the  following  amendment :  That  Mr. 
Elliott  1)0  appointed  as  a  committee  of  one,  and  that  he  have  power 
to  add  to  his  list  at  discretion.     Carried. 

The  tellers  then  announced  that  Messrs.  KicKFrrTS,  IIerreshoff 
and  Geyer  had  been  elected  as  Directors. 

After  which  the  meeting  adjourned. 

The  total  list  of  oflScers  for  1882  is  as  follows : 

Preaideiitj 
Prof.  J.  W.  Mallet. 

T  ^ice-  Preaiden  ts, 

A.  K.  Leeds,     .  W.  M.  Habirsuaw, 

E.  Waller,  Chas.  A.  Qoessman, 

A.  B.  Prescott,  N.  T.  Lupton. 

Correspomlhiff  Secretary^ 
P.  Casamajor. 

liecordlng  Secretary^ 
James  H.  Stebbins,  Jr. 

T.  O'C.  Sloaxe. 

Libra  t'^Uin^ 
Geo.  Prochazka. 

Curators^ 
A.  G.  Rossi,  Wm.  Rupp,  A.  A.  Fesquet. 

Com.mit*ee  on  Papers  and  PvhUcaticna^ 

■ 

Arno  BEtiR,  A.  R.  Ledoux,  IT.  Endemann. 

Committee  on  Nomuiatlons, 

Arthur  H.  Elliott,  J.  P.  Battershall, 

O.  II.  Kracse,  J.  B.  F.  Herreshoff, 

A.  E.  Hallock. 
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DirectorSj 

A.  R.  Leeds,  \V.  M.  IIabikshaw, 

E.  Waller,  P.  Casamajor, 

James  H.  Stebbins,  Jr.,  T.  O'C.  Sloane, 

Geo.  a.  Prochazka,  II.  Endemann, 

C.  F.  Chandler,  W.  E.  Geyer, 
J.  B.  F.  IIerresiioff,  II.  Morton, 

P.  DE  P.  Ricketts. 

JAMES  H.  STEBBINS,  Jr., 

Recording  Seeretai^y, 

Report  of  the  Committee  on  the  Endowmfjjt  Fund. 

For  tlie  information  of  the  members  not  intimately  conversant 
with  the  business  difficnlties  witli  which  tlie  foundation,  in  this 
country,  of  a  national  organization  of  chemists  has  been  attended, 
it  should  be  stated  that  the  proposition  to  endow  the  publications 
of  the  Society,  grew  out  of  the  great  burden  entailed  by  the  attempt 
to  publish  a  journal  at  frequent  intervals.  The  design  in  so  doing 
was  to  afford  to  all  of  the  members  an  opportunity  for  the  prompt 
publication  of  their  original  researches,  and,  in  addition,  with  the 
aid  of  a  corps  of  abstractors,  to  supply  a  summary  of  the  most  valu- 
able matters  published  abroad.  This  entailed  a  great  deal  of  labor 
upon  the  Editor  and  other  membei-sof  the  Publication  Committee, 
and  upon  the  gentlemen  who  assisted  them.  It  resulted  in  a  hand- 
some volume  of  621  pages  for  the  year  1879,  and  a  volume  of  480 
pages  for  the  year  1880.  That  the  volume  for  the  past  year  has 
been  of  less  size,  has  been  due  to  the  fact  that  the  Society  has  not 
had  sufficient  money  to  pay  for  a  larger  one.  But  it  has  continued 
the  Journal  with  all  the  resources  at  its  disposal,  and  will  continue 
to  do  so,  avoiding  at  the  same  time  incurring  any  debt. 

To  make  this  Journal  as  honorable  and  useful  to  the  profession 
in  this  country  as  possible,  and  as  it  should  be  to  comport  with  the 
dignity  of  a  national  organization  of  chemists,  a  larger  annual 
income  than  that  afforded  by  the  annual  dues,  is  imperatively  nec- 
essary. The  appeal  has  met  with  a  favorable  response  from  most 
of  the  manufacturing  chemists  thus  far  applied  to,  and  we  doubt 
not  that  the  sum  required  could  be  speedily  raised  if  the  wants  of  the 
Society  were  made  known  to  all.   An  endowment  fund  of  this  char- 
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acter,  would  guarantee  the  perpetuity  of  the  publication  of  the 
JouBNAL  and  the  Society  itself,  and  though  the  past  year  has  been 
one  in  which  but  a  very  limited  amount  of  matter  could  be  pub- 
lished, for  the  reason  above  given,  success  in  procuring  the  moder- 
ate sum  still  required  to  complete  the  endowment,  would  usher  in 
a  period  of  far  greater  prosperity  and  usefulness  than  the  Society 
has  as  yet  enjoyed.     The  list  of  the  subscribers  is  given  below : 

List  of  Subscribers  to  the  Endowment  Fund  of  $15,000  of  thb 

American  Chemical  Society. 

The  interest  of  this  sum,  it  is  thought,  will  cover  the  annual  deficit  arising 
from  the  expenses  connected  with  the  Publication  of  the  Society.  The  collec- 
tion of  the  amounts  subscribed,  is  contingent  upon  the  raising  of  the  entire  sum. 

Havemeyer  &  Elder $1,000  00 

MaTTHIESEN  &  WiECHERS 500  00 

Heller  &  Merz.  / 200  00 

John  M.  Majsch 50  00 

Wm.  H.  Nichols 500  00 

E.  Waller 100  00 

E.  E.  Squibb 100  00 

P.  Casamajor 100  00 

A.  R.  Leeds 100  00 

Jas.  H.  Stebbins,  Jr 50  00 

C.  r.  Chandler 200  00 

Henry  Morton 100  00 

PiCKHARDT  &  KUTTROFF 500  00 

Subscription  at  Anniversary  Meeting,  1880. 

M.  Alsberg $25  00 

Geo.  a.  Prochazka 10  00 

A.  H.  Krause 10  00 

Gideon  E.  Moore 10  00 

H.  N.  Vaughan 10  00                65  00 

Sanitary  Engineer 50  00 

Tessie  du  Motay 200  00 

J.  Goldmark 100  00 

Wm.  Weightman 500  00 

rosengarten  &  sons 100  00 

Harrison,  Havemeyer  &  Co. . .  100  00 

Martin  Kalbfleisch's  Sons  . .  500  00 
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Jas.  Mobg an  &  Co 

McKesson  &  Bobbins 

W.  H.  SCHIEFFELIX  &    Co 

H.  S.  Deshon 

J.  L.  &  D.  S.  KiKER 

Dodge  &  Olcott 

B.  F.  Leeds 

Pfizer  &  Co 

A.  A.  Fesquet 

Hector  C.  Havemeyer 

EiMER  &  Amend 

Whitall  &  Tatum 

Henry  Bower 

Harrison  Bros.  <&  Co 

Elmore  &  Bichards 

Manufacturing  Chemists  Asso- 
ciation of  the  United  States, 
through  Henry  BowEEt,  Esq., 
Secretary 

Note. — The  Association  likewise  do- 
nated $100  for  the  immediate  needs  of  the 
Publication  Committee  of  the  Society. 

F.  W.  Devoe&Co 

Martin  E.  Waldstein 

W.  M.  Habirshaw 

Edward  Hill 

Lanman  &  Kemp 

Peter  Cooper's  Glue  Factory 

H.  J.  Baker  &  Bro 

A.  B.  Ansbacher 

D.  F.  TiKMAN&Co 

Waldron  Shapleigh 
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500  00 
250  00 
100  00 

50  00 
100  00 
100  00 

50  00 
500  00 
100  00 
300  00 
100  00 
100  00 
100  00 
100  00 
100  00 


400  00 


100 

00 

50 

00 

100 

00 

100  00 

100 

00 

100 

00 

100 

00 

50 

00 

100 

00 

25 

00 

$8Y90  00 


Albert  K.  Leeds, 
John  M.  Maisch, 
James  H.  Stebbins,  Jr., 

Committee  on  Endovmient  Fund. 


124  MODIFICATION    OP   MOHR's    BURETTE. 


XXXI. — Ox  A  Modification   op  Mohr's  Burette  Adapting  it 
FOR  Use  in  Measuring  Corrosive  Solutions,  etc. 

By  Nelson  II.  Darton. 

All  who  have  frequent  occasion  to  use  the  burette  well  know  that 
the  form  contrived  by  F.  Mobr  is  pre-eminently  the  most  convenient, 
and  that  solutions  may  be  delivered  from  it  with  less  care,  and,  as  I 
have  found  in  a  somewhat  extended  experience,  greater  accuracy 
than  any  other  form.  But  as  the  solution  of  that  much  used  reagent, 
permanganate  of  potassa^  and  some  others,  speedily  destroys  and  is 
contaminated  by  the  caoutchouc  tubing  attached,  an  instrument  is 
required  which  will  readily  deliver  the  solution  without  having  to 
come  in  contact  with  any  organic  bodies  (this  also  applies  to  the 
delivery  pipette).  To  accomplish  this  end,  the  Gay  Lussac,  Geis- 
ler,  and  Beck's  burettes  have  been  suggested,  and  extensively 
employed,  but  to  me,  at  least,  they  have  never  given  entire  satisfac- 
tion. As  I  have  had  to  use  the  burette  so  extensively  myself,  all  the 
technical  processes  of  my  laboratory  being  executed  by  volumetric 
analysis,  and  I  am  now  writing  a  work  on  that  subject,  that  I  per- 
haps have  felt  the  need  of  a  proper  instrument  more  than  the  majority 
of  dentists.  So  to  obviate  the  difficulties  in  the  above  burettes,  I 
have  contrived  a  form  which  I  have  termed  a  modification,  and  after 
using  it  for  some  time  with  the  most  satisfactory  results,  I  have  come 
to  the  conclusion  that  it  is  perfect  in  all  its  applications.  The  fol- 
lowing is  a  cut  and  description  of  this  useful  instrument: 

Fig.  1.^  -A^ 

cSnUnt^  CZTI  r  ..T.i.».i:v.t.!.i-i-ii-.  .T-Tr-T- rTT-rr.-.T.T-rrrrTTTTr-^r-rri  — Tm.TTT-r.rTTrT.TTr.TTTTnrrl  .     J 
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The  body,  graduated  as  in  the  other  forms,  is  drawn  out  and 
ground  underneath  to  a  perfectly  plane  surface,  having  the  fine 
orifice  in  the  centre  ;  the  stem  should  be  about  15  m.m.  long.  While 
filling  from  above,  holding  a  solution  more  than  a  half  hour,  etc.,  a 
small  stopper  c  is  used.  It  consists  of  a  small  piece  of  caoutchouc 
tubing,  sufficiently  large  to  fit  over  the  stem  tightly,  and  bearing  a 
piece  of  glass  bar  half-way  up  its  length,  the  upper  end  of  which  is 
ground  to  correspond  with  the  under  surface  of  the  stem  ;  this,  when 
adjusted,  forms  an  air-tight  connection.  The  other  end  of  the  in- 
strument is  flared  to  receive  a  stopper,  through  which  passes  a  glass 
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tube  bearing  a  rubber  tube,  and  pinch-cock,  which  is  used  to  control 
the  access  of  air  through  a  small  glass  jet  attached,  thus  allowing  the 
solution  to  run  out  as  required.  The  pipette  is  similarly  constructed. 
The  rubl)er  tube  connection  shown  in  the  cut  as  5  cm.  long,  is  in 
practice  as  long  as  the  burette,  and  the  cock  is  thus  placed  at  the 
hand  of  the  operator  as  he  is  seated.  In  filling  the  burette,  the  jet  is 
attached  to  the  tube  from  the  aspirator,  the  cork  above  the  jet  is 
opened,  and  a  beaker  full,  or  the  required  amount  of  solution  in  a 
beaker,  placed  under  the  stem;  the  aspirator  cock  is  opened  for  a  suf- 
ficient length  of  time,  and  the  burette  thus  filled.  In  a  very  fine  ori- 
fice burette,  we  may  use  two  pinch-cocks,  5  cm.  or  so  apart,  to  con- 
trol the  access  of  air. 


XXXII. — New  Filtering  Apparatus. 
By  p.  Casamajor. 

In  the  year  1875,*  I  published  descriptions  of  two  funnels  for 
filtering  under  pressure,  one  of  which  was  to  be  applied  to  the  method 
of  filtration  proposed  by  Dr.  H.  Carmichael,  and  described  in  the 
**  Select  Method  of  Chemical  Analysis,"  of  Mr.  William  Crooper  (p. 
420).  In  this  method,  the  liquid  is  separated  from  the  precipitate 
by  the  agency  of  a  small  disk  of  filtering  paper,  held  against  the  per- 
forated surface  of  a  vessel,  the  interior  of  which  communicates  with 
an  aspirator.  This  vessel,  having  the  paper  disk  held  against  it,  is 
placed  directly  in  a  platinum  or  porclain  dish,  in  which  the  precipi- 
tate is  to  be  afterwards  heated. 

Dr.  Carmichael  made  his  vessel,  communicating  with  the  aspira- 
tor, of  glass,  but  his  method  for  making  perforations  on  the  flat 
side  of  this  vessel  was,  to  say  the  least,  so  very  difficult,  that  very 
few  chemists  had  succeeded  in  applying  his  method  of  filtration. 
The  funnel  which  I  used  for  the  purpose,  was  of  glass,  the  shape  be- 
ing that  of  a  Platner's  blow-pipe  mouth-piece.  The  mouth  of  the 
funnel  was  closed  by  a  small  disk  of  filter  paper,  resting  on  a  perfor- 
ated platinum  plate.  This  plate  was  also  circular  and  slightly  small- 
er than  the  disk  of  filtering  paper.  Both  the  perforated  plate  and 
disk  of  filter  papei^were  held  tightly  against  the  funnel  by  the  suc- 
tion of  an  aspirator. 

In  the  same  paper  there  is  a  description  of  another  funnel,  to  be 
used  with  the  same  filter,  but^  in  using  this  funnel,  whose  shape  is 


*  American  Chemist,  5,  440,  and  Chemical  A'ews,  32,  40. 
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that  of  a  large  thistle  tube,  the  perforated  platinum  plate  is  placed 
on  the  bottom  of  the  funnel,  and,  over  it,  the  small  disk  of  filter 
paper,  the  edges  of  which  slightly  overlap  those  of  the  perforated 
plate.  The  liquid  to  be  iSltered  is  poured  in  the  funnel.  With  this 
funnel,  any  ordinary  aspiratof  may  be  used,  but  I  have  always  used, 
in  connection  with  it,  a  simple  aspirator  consisting  of  a  straight  ver- 
tical tube  o^  small  diameter,  attached  to  the  bottom  of  the  funnel. 
I  again  called  attention  to  this  particular  form  of  aspirator  in  a  sub- 
sequent paper,*  published  shortly  after,  in  which  are  given  fuller  de- 
tails as  to  its  use. 

The  vertical  tube  acts  by  the  weight  of  the  column  of  water, 
which  it  holds  suspended  below  the  liquid.  Its  use  was  made  pos- 
sible by  the  fact  that,  when  there  was  no  more  liquid  above  the  moist 
disk  of  filter  paper,  this  became  impervious  to  air,  and  the  column 
of  liquid  in  the  vertical  tube  continued  to  be  held  in  suspension,  but 
any  additional  liquid  poured  in  the  funnel  went  through  the  paper 
disk  without  any  difficulty. 

I  pointed  out  that,  instead  of  using  a  disk  of  filter  paper,  paper 
pulp  or  asbestos  pulp  could  be  poured  into  the  funnel.  The  excess 
of  water  would  run  out,  and  a  layer  of  paper  or  of  asbestos  would  be 
left  on  top  of  the  perforated  plate,  and  around  its  edges,  and  form 
a  very  efficient  filtering  medium. 

This  aspirator,  consisting  of  a  vertical  tube,  was  found  so  simple 
and  convenient,  that  I  tried  to  apply  it  to  the  funnel  first  described, 
which  is  used  in  Dr.  Carmichael's  system  of  filtration,  but  the  experi- 
ments were  not  successful.  In  funnels  of  this  shape,  the  perforated 
plate  and  disk  of  filter  paper  are  held  on  the  under  side  of  the  funnel 
by  the  suction  of  an  aspirator.  Whenever  the  aspirator  ceases  to  act, 
the  platinum  plate  and  sheet  of  paper  drop  down. 

The  difficulty  experienced  was  due  to  this  :  that  the  paper  filter 
cannot  be  held  in  position  unless  there  is  a  volume  of  liquid  in  the 
vertical  tube,  while,  at  the  same  time,  the  vertical  tube  cannot  be 
filled  unless  the  paper  filter  is  held  tightly  against  the  funnel. 

These  are  the  antecedents  of  the  filter  and  the  aspirator  which  I 
now  propose  to  describe. 

In  this  new  filtering  apparatus,  the  filtering  medium  is  laid  on  a 
perforated  plate,  provided  with  a  tube  open  at  i)oth  ends,  which  is 


*  Funnels  with  auxiliary  vertical  tube  ;  see  American  Chemist ^  6,  124,  and 
Chemical  News^  32,  184. 
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Fig.  2. 


firmly  attached  to  the.  plate,  over  a  hole  of  the  same  size  as  the  tube. 
Figure  1  shows  a  section  of  the  plate,  with  the  tube  attached. 

™^^  2^  .  This  perforated  plate  is  laid  on  the 

bottom  of  a  dish  or  crucible  made  of 
platinum,  porcelain,  or  any  other  suit- 
able material.  The  upper  portion  of 
the  tube  is  connected  with  aif  aspirator, 
and  there  must  be  a  small  space  left 
between  the  under  surface  of  the  plate 
and  the  bottom  of  the  vessel,  to  allow 
the  filtered  liquid  to  pass  through  the 
filtering  medium.  The  liquid  which 
passes  into  the  space  under  the  plate,  is  removed  through  the  tube 
by  the  action  of  the  aspirator. 

Figure  2  shows  the  perforated  plate 
in  position  at  the  bottom  of  a  platinum 
or  porcelain  dish.  The  filtering  medium 
rests  on  top  of  the  perforated  plate,  and 
is  indicated  by  a  fine  dotted  line.  If 
the  bottom  of  the  vessel  should  be  per- 
fectly flat,  it  would  be  necessary  to 
make  the  perforated  plate  slightly 
curved,  with  the  concavity  turned  downward,  to  allow  a  space  between 
the  plate  and  the  bottom  of  the  vessel. 

The  filtering  medium  may  be  a  piece  of  filter  paper,  or  it  may  be 
deposited  in  the  form  of  paper  pulp  or  asbestos  pulp,  as  already  men- 
tioned. If  a  paper  filter  is  used,  there  should  be  a  hole  in  it,  to  let 
the  tube  go  through.  The  perforations  in  the  plate  should  begin  at 
a  certain  distance  from  the  tube,  so  that  every  portion  of  the  perfor- 
ated surface  may  be  covered  with  paper. 

It  is  a  very  simple  matter  to  make  this  perforated  plate  with  its 
tube.  Any  jeweler  can  make  a  tube  from  platinum  foil,  and  solder 
the  joint  with  coin  gold,  which  is  sufficiently  infusible  for  most  pur- 
posesy  and  the  tube  can  be  soldered  to  the  plate  with  the  same  mate- 
rial. This  is  the  readiest  way,  and  it  is  next  to  impossible  in  this 
country  to  have  work  of  this  kind  done  entirely  of  platinum. 

We  may  also  form  this  piece  of  apparatus  in  two  portions.  Any 
metal-9pinner  can  turn,  on  a  platinum  plate,  a  tube  5  or  6  millimeters 
long,  and,  over  this  short  tube,  a  platinum  tube  about  3  centimeters 
long,  can  be  firmly  placed.     It  is  very  important  that  the  long  plati- 


128  NEW    FILTERING   APPARATUS. 

• 

nam  tube  should  come  down  as  low  as  possible  over  the  shorter  tube, 
so  that  the  pulp  of  paper  or  asbestos,  may  be  deposited  over  the  joint. 

It  is  almost  useless  to  mention  that  the  weight  of  the  perforated 
plate  should  be  taken  as  part  of  the  tare,  with  the  weight  of  the  plati- 
num vessel,  and  of  the  asbestos,  when  a  pulp  of  this  material  is  used. 
The  perforated  plate  remains  in  the  crucible  or  dish,  while  the  pre- 
cipitate is* heated,  and  it  is  afterward  placed  on  the  balance  along 
with  the  precipitate.  When  asbestos  is  used,  the  requisite  quantity 
should  be  placed  in  the  vessel  in  which  the  precipitate  is  to  be 
heated,  the  perforated  plate  should  be  added,  and  the  whole  suffic- 
iently heated.  The  vessel  and  all  the  contents  should  then  be 
placed  on  the  balance,  so  as  to  obtain  the  total  tare.  If  the  platinum 
tube  is  not  soldered  to  the  perforated  plate,  it  may  with  great  con- 
venience be  left  out  of  the  count,  as  it  may  be  easily  removed  by 
holding  down  the  perforated  plate  with  a  spatula,  and  pulling  off  the 
tubes  after  the  filtration  is  over.  The  quantity  of  asbestos  required 
is  very  slight.  Dry  asbestos,  weighing  1  decigram,  if  sufficiently 
fine,  can  easily  cover  a  perforated  plate  with  a  surface  of  6  square  cen- 
timeters (about  1  square  inch). 

Very  full  details  relating  to  asbestos  filters  may  be  found  in  an 
interesting  paper  of  Mr.  F.  A.  Gooch,  read  before  the  American 
Academy  of  Science,  Feb.  13th,  1878,  and  published  in  the  Chemical 
News,  37,  181.  The  author  does  not  seem  to  be  aware  that  I  had 
proposed  the  use  of  asbestos  pulp,  in  1875,  as  mentioned  above,  by 
pouring  the  pulp  over  a  perforated  plate. 

In  the  arrangement  introduced  by  Mr.  Gooch,  the  filtered  liquid 
is  forced  through  asbestos,  lying  on  the  perforated  bottom  of  a 
crucible,  by  the  action  of  an  aspirator.  There  is  a  tight  joint  form- 
ed around  the  crucible,  by  forcing  it  into  a  large  rubber  tube,  which 
also  fits  tightly  on  the  top  of  a  glass  funnel,  in  the  manner  proposed 
for  porous  earthenware  cones  by  Prof.  Munroe.  There  is  no  doubt 
that  a  very  good  aspirator,  for  this  filtering  apparatus,  would  be  a 
straight  glass  tube  having  a  small  diameter,  connected  by  a  rubber 
tube  with  the  stem  of  the  glass  funnel. 

With  the  new  form  of  filtering  apparatus,  having  a  perforated 
platmum  plate,  with  tube  attached,  any  form  of  aspirator  may  be 
used,  and  there  is  no  difficulty  in  using  a  vertical  tube  having  a  small 
diameter,  like  those  already  mentioned,  in  which  the  suction  is  caused 
by  the  weight  of  a  column  of  the  filtered  liquid  held  in  suspension. 
This  aspirator  with  filter,  shown  in  section,  is  represented  in  Figure 
3.     The  aspirator  tube  is  bent  twice  at  its  upper  end,  and  there 
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temin&tes  in  a  short  vertical  tube  about  3  centimeters  long,  con- 
nected with  the  platinum  tube,  attached  to  -the  perforated  plate,  by 
a  mbber  tube.     The  long  vertical  portion  of  this  tube  is  connect- 


Fig.3. 


ed,  at  its  lower  end,  by  a  short  rubber  tube, 
with  another  glass  tube  passing  through  the 
cork  of  a  bottle.  Through  the  same  cork 
passes  another  tube,  by  means  of  Vhich  the 
operator  may  start  the  liquid,  and  make  it 
run  into  the  long  vertical  tube. 

To  use   this  apparatus,  if  the  perforated 
plate  is  covered  with  filter  paper,  distilled 
water  is  poured  in  the  platinum  dish,  repre- 
sented in  the  figure,  and  the  vertical  tube  is 
filled  by  sucking  air  from  the  bottle.     When 
the  tube  remains  filled  with  liquid,  for  even  a 
few  seconds,  there  ia  no  fear  of  its  becoming 
empty  during  the  filtration.    The  bottle  may 
be  taken  away  and  a  beaker  glass  substituted. 
If  the  tube  cannot  be  made  to  retain  the  liquid, 
it  ia  best  to  pour  some  of  the  precipitate  in 
the  platinum  dish,  and  this  will  make  a  suf- 
ficiently tight  joint  to  keep  the  liquid  in  the 
long  arm  of  the  lube.    By  doing  this,  some  of 
the  precipitate  may  at  first  be  carried  into 
the  bottle,  but  very  soon  nothing,  but  clear 
liquid  remains  in  the  glass  tube.     The  glass 
bottle  may  then  be  taken  away,  and  its  liquid 
contents  poui-ed  back  into  the  platinum  dish. 
If,  instead  of  a  sheet  of  paper,  the  filtering 
medium  ia  made  from  asbestos  pulp,  a  cer- 
tain portion  of  the  pulp  will  inevitably  pass 
through   the  glass  tube  at 
first.     This  will  have  to  be 
poured  back  into  the  plati- 
num dish,  even   if  no  por- 
tion of  precipitate  haa  gone 

^ -^==T      through.     If  paper  pulp  is 

D,  "1-^  v;  -"  ~~~^^"^^^S^I  used,  and  only  a  small  por- 
tion passes  through,  without  any  of  the  precipitate,  there  is  no 
necesaity  of  pouring  it  back. 

After  the  tube  has  once  remained  permanently  filled  with  the  fil- 
Hred  liquid,  do  further  difficulty  will  be  experienced.     The  rest  of 
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the  liquid  to  be  filtered  may  be  gradually  poured  in  the  platinum 
dish,  and  subsequently  hot  water  is  added  to  wash  the  precipitate. 

After  the  operation  is  completed,  if  the  platinum  tube  is  slipped 
from  the  rubber  tube  which  connects  it  with  the  aspirator,  the  water 
held  in  the  platinum  tube  will  fall  back  in  the  crucible.  This  is 
easily  got  rid  of  by.  subsequent  evaporation,  but  this  quantity  of 
water,  and  that  which  remains  below  the  platinum  plate,  may  be 
mostly  carried  off  through  the  aspirator  by  carefully  removing  the 
precipitate  from  a  point  on  the  edge  of  the  paper  disk,  and  lifting 
this  up  with  the  point  of  a  needle  just  sufficiently  to  let  air  go  in,  to 
clear  the  aspirator  tube  from  liquid. 


XXXIII. — A  Method  fob  the  Analysis  of  Mustard. 
By  Albert  R.  Leeds  and  Edgar  Everhart. 

During  the  past  summer  a  large  number  of  analyses  of  various 
articles  of  food  and  drink  was  made  by  the  authors,  on  behalf  of  the 
State  of  New  Jersey.  Among  the  articles  analyzed  were  thirty  dif- 
ferent kinds  of  mustards,  as  sold  in  shops.  The  method  of  analysis 
followed  was  that  given  in  all  text-books  on  the  subject,  and 
especially  recommended  by  Blythe  and  Ilassall.  The  process  con- 
sists, as  is  well  known,  in  estimating  the  moisture  by  drying  at 
100-110'^;  in  determining  the  ash  for  the  detection  of  mineral  adul- 
teration, and  weighing  the  oil.  The  other  adulterations  are  deter- 
mined only  qualitatively. 

In  this  method  reliance  is  placed  principally  on  the  estimation  of 

the  oil,  and  from  this  is  calculated  the  amount  of  mustard  supposed 

to  be  present  in  the  mixture.     Blythe  gives  the  following  formulae 

for  calculating  the  amount  of  mustard  in  a  mixture  of  flour  and 

mustard  :    x  =  amount  of   mustard    and  y  amount   of   oil   found, 

33.9X  1.2(100  — x)  30.7x  2  (100  —  x) 

1 =  y  and 1 =  y. 

100  lOO'  '  100  100 

This  method  of  analysis  and  calculation  might  do  very  well  if  no 
foreign  fat  were  added,  or  if  none  of  the  original  mustard  oil  were 
extracted.  In  fact,  however,  flour  baked  in  oil  or  fat  is  frequently 
added  to  a  mustard  from  which  a  portion  of  the  original  oil  has  been 
extracted,  and  furthermore,  mustard,  before  being  put  on  the  mar- 
ket, is  subjected  to  hydraulic  pressure  and  loses  from  12  to  20  per 
cent,  of  its  oil.  From  this  method  of  analysis,  it  is  evident  that  sat- 
isfactory or  reliable  results  cannot  be  obtained. 


A    METHOD   FOR   THE    ANAXYSIS   OF    MUSTARD.  131 

So  far  as  is  known,  there  has  been  only  one  attempt  made  to  ana- 
lyze mustard  by  its  separate  constituents.  Hassall,  in  his  book  on 
"  Food,  its  Adulterations  and  the  Method  for  their  Detection,"  pro- 
poses an  analysis,  partly  direct  and  partly  indirect.  His  method, 
and  the  results  obtained  by  it,  are  those  most  quoted  both  in  English 
and  foreign  books  and  journals. 

His  plan  of  analysis  is  as  follows  :  The  moisture  and  ash  are  deter- 
mined as  ordinarily,  and  the  oil  by  extracting  with  ether.  The 
myronate  of  potash  is  estimated  by  taking  advantage  of  its  well- 
known  reaction  with  the  myrosine  contained  in  the  mustard  flour,  in 
presence  of  water.  Forty  or  fifty  grains  of  the  mustard  are  allowed 
to  digest  for  twenty-four  hours,  with  about  250  c.c.  of  water  in  a 
well-corked  flask.  At  the  end  of  that  time  all  the  myronate  of  potash 
will  have  been  decomposed  by  the  ferment  myrosine  into  glucose, 
sulphate  of  potash,  and  mustard  oil  (allylthiocarbamide),  according 
to  the  equation  CioHi,KNS20,o= C.Hi A  +  KHSO,  +  QH^NS.  The  con- 
tents of  the  flask  are  distilled,  and  all  of  the  allylthiocarbamide  goes 
over  with  the  water  vapor.  The  end  of  the  condenser  dips  below  the 
surface  of  some  strong  ammonia  water  to  prevent  loss  of  the  volatile 
oil.  When  no  more  oily  drops  come  over  with  the  distillate,  the 
receiver  and  its  contents  are  removed  and  allowed  to  stand  until  the 
allylthiocarbamide  has  combined  with  the  ammonia,  forming  thio- 
sinnamine  (C^HsNS.NHj).  The  solution  is  evaporated  to  dryness 
in  a  tared  platinum  dish,  and  from  the  amount  of  thiosinnamine 
found,  is  calculated  the  myronate  of  potash. 

So  far  the  method  is  all  that  can  be  desired,  but  the  remaining 
part  is  open  to  very  serious  objections.  For  the  determination  of  the 
myrosine  and  sulphocyanide  of  sinapine,  a  combustion  of  the  mustard 
is  made  with  soda-lime  for  the  total  nitrogen,  and  another  portion  is 
fused  with  alkaline  carbonates  and  nitrates,  to  estimate  the  total  sul- 
phur. As  much  nitrogen  and  sulphur  as  is  contained  in  the  myronate 
of  potash,  is  subtracted  from  the  total  nitrogen  and  sulphur,  and  from 
the  two  residues  are  calculated  the  amounts  of  myrosine  and  sulpho- 
cyanide of  sinapine.     The  cellulose  is  estimated  by  difference. 

The  whole  of  the  sulphur  residue,  and  so  much  of  the  nitrogen  as 
is  necessary,  are  calculated  into  sulphocyanide  of  sinapine,  and  the 
remaining  nitrogen  into  myjosine.  But  as  myrosine  contains  about 
1.6  per  cent,  of  sulphur,  further  calculations  are  necessary.  Such  cal- 
culations may  or  may  not  yield  correct  results,  for  one  has  as  much 
right  to  calculate  all  the  remaining  sulphur  first  into  myrosine,  or  all 
the  nitrogen  into  either  myrosine  or  sulphocyanide  of  sinapine,  as  the 
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sulphur  into  the  last-named  compound.  The  results  cannot  be  calcu- 
lated algebraically  because  there  is  only  one  equation,  and  this  equa- 
tion has  two  unknown  factors.  In  one  of  the  samples  of  mustard 
analyzed  by  Hassall  he  finds  myrosine  31.686  per  cent.,  sulphocyanide 
of  sinapine  5.714  per  cent.  Taking  his  percentages  of  nitrogen  and 
sulphur,  and  calculating  the  total  nitrogen  first  into  myrosine,  one 
finds,  myrosine  31.43  per  cent.,  sulphocyanide  of  sinapine  3.95  per 
cent. 

For  the  reasons  above  detailed,  the  following  attempt  was  made 
to  work  out  a  method  for  the  analysis  of  mustard,  which  should  be 
direct  throughout,  and  should  rest  on  an  actual  separation  and  esti- 
mation of  the  several  constituents.     The  moisture  Jin'd  ash  are  deter- 
mined as  usual.     The  mustard  oil  is  extracted  with  ether  in  the  fol- 
lowing manner  :    A  weighed  portion  of  mustard,  after  drying  at 
105°,  is  carefully  brushed  into  a  plaited  filter.      .The  filter  and  its 
contents  are  placed  in  a  funnel  with  straight  sides.     The  stem  of  the 
funnel  is  connected,  by  means  of  a  well-fitting  cork,  with  a  small 
tared  flask  partially  filled  with  ether,  while  the  funnel  itself  is  con- 
nected with  an  upright  condenser.     On  cautiously  boiling  the  ether, 
its  vapor  is  constantly  condensed,  and,  falling  on  the  mustard,  ex- 
tracts the  oil  which  is  retained  in  the  flask.     When  all  of  the  oil 
is  removed,  the  ether  is  distilled  ofl^,  and  the  flask  and   contents, 
after  drying   at    100'^,   re-weighed.      The   difference   between   the 
weight  of  the  flask  alone,  and  that  of  the  flask  and  oil,  gives  the 
amount  of  oil.     After  the  ether  has  evaporated  from  the  mustard 
residue,  a  tared  flask,  containing  half  water  and  half  alcohol,  is  sub- 
stituted for  that  containing  ether,  and  the  contents  are  boiled  and 
condensed  as  before.     The  dilute  alcohol  dissolves  both  the  sulpho- 
cyanide of  sinapine  and  the  myronate  of  potash,  while  it  coagulates 
the  myrosine  and  leaves  both  it  and  the  cellulose  undissolved.    After 
all  the  sulphocyanide  of  sinapine  and  myronate  of  potash  have  been 
extracted,  the  contents  of  the  flask  are  rinsed  into  a  tared  platinum 
dish,  evaporated  to  dryness,  dried  at  105°,  and  weighed.     The  dish 
and  contents  are  then  ignited  and  weighed.    The  difference  of  weight 
before  and  after  ignition,  gives  the  total  amount  of  sulphocyanide  of 
sinapine  and  myronate  of  potash.      Subtracting  the  amount  of  the 
latter,  the  difference  is  the  amount  of  sulphocyanide  of  sinapine. 

After  the  extraction  with  alcohol,  the  filter  contains  only  the 
myrosine  and  cellulose,  together  with  a  little  coloring  matter.  The 
alcohol  is  allowed  to  evaporate  spontaneously,  and  then  the  myrosine 
and  cellulose  are  treated  in  the  cold  with  a  one-half  per  cent,  soda 
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solation.  The  solution  containing  the  myrosine  is  decanted  throagh 
a  weighed  filter,  and  the  residae  is  treated  again  in  the  same  manner. 
By  this  treatment  all  the  myrosine  is  obtained  in  solution.  The  cellu- 
lose on  the  filter  is  dried,  weighed,  ignited,  and  the  ash  weighed. 
The  difference  between  the  two  weights  gives  the  cellulose. 

The  solution  containing  the  myrosine  is  just  neutralized  with  di- 
lute hydrochloric  acid,  and  about  50  c.c.  of  Ritthausen's  cupric  sul- 
phate solution  added.  The  solution  is  then  exactly  neutralized  with 
dilute  soda,  and  the  heavy  green  precipitate  of  the  compound  of 
copper  and  myrosine  allowed  to  settle  to  the  bottom  of  the  beaker. 

The  precipitate  is  collected  on  a  weighed  filter  and  dried  at  110®. 
After  drying,  the  weight  of  the  precipitate  is  taken.  It  is  then  ig- 
nited, and  the  ash  weighed,  the  difference  giving  the  total  amount  of 
myrosine. 

The  two  following  analyses  of  a  sample  of  Brown  Mustard  Farina, 
prepared  by  H.  K.  &  F.  B.  Thurber  &  Co.,  New  York,  were  made 
simultaneously.  Afterwards  a  third  analysis  was  made  on  the  same 
sample. 

t  ANALYSIS  OF   BKOWN   MUSTARD   FARINA. 

12  3 

Moisture 6.78  6.90  6.82 

Myronate  of  potash   0.61  0.61  0.72 

Sulphocyanide  of  sinapine 10.97  11.19  11.21 

Myrosine 28.45  28.70  28.30 

Mustard  oil 29.'22  29.21  29.19 

Cellulose  by  difference 20.24  19.55  20.06 

Ash 3.73  3.84  3.70 

100.00       100.00        100.00 

A  combustion  was  made  of  the  same  mustard,  and  the  nitrogen 
determined.  The  sulphur  was  likewise  determined  by  fusing  with  al- 
kaline carbonates  and  nitrates,  and  precipitating  with  barium  chloride. 

Nitrogen  =  5.337  per  cent.  Sulphur  =  1.489  per  cent.  Calcu- 
lating the  amounts  of  nitrogen  and  sulphur  in  the  myronate  of  pot- 
ash, the  sulphocyanide  of  sinapine  and  the  myrosine,  we  find  nitro- 
gen, 5.342  per  cent.,  and  sulphur,  1.50  per  cent. 

If  the  amounts  of  the  three  last  named  constituents  of  the  mustard 
be  deduced  from  the  total  amounts  of  nitrogen  and  sulphur  according 
to  Hassall,  the  following  will  be  the  percentages  : 

Myronate  of  potash 0.61  per  cent. 

Sulphocyanide  of  sinapine 10.71        ** 

Mvrosine ..    28.52        ** 
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In  this  case,  the  results  obtained  by  calculation  from  the  percent- 
ages of  nitrogen  and  sulphur,  are  almost  identical  with  those  obtained 
by  direct  determinations.  But  the  greater  ease  and  certainty  of  the 
direct  method,  and  the  very  considerable  errors  which  are  possible 
when  calculations  are  instituted  upon  results  differing  but  very 
slightly  from  the  true  oYies,  must  strongly  recommend,  it  appears  to 
us,  the  direct  as  compared  with  the  indirect  method. 

If  the  mustard  is  adulterated  with  starch  or  flour,  the  foregoing 
scheme  of  analysis  may  be  used  as  well  in  the  case  of  pure  mustard. 
After  the  extraction  of  the  oil  with  ether,  and  the  sulphocyanide  of 
sinapine  and  myronate  of  potash  with  alcohol,  the  residue  may  be 
treated  either  with  malt  extract  or  with  acids  under  pressure  to  con- 
vert the  starch  into  glucose.  The  glucose  may  be  estimated  as 
usual. 

Fearing  that  starch  was  not  entirely  insoluble  in  dilute  alcohol, 
and  not  being  able  to  learn  anything  on  the  subject  from  books,  an 
experiment  was  made  of  boiling  starch  for  some  time  in  a  mixture  of 
half  alcohol  and  half  water.  The  boiling  liquid  was  Altered  hot,  and 
to  the  filtrate  a  few  drops  of  iodine  solution  added.  No  bluccolor- 
ation  taking  place,  the  starch  may  be  considered  insoluble  in  dilute 
alcohol,  and  hence  could  not  interfere  in  the  determination  of  the 
sulphocyanide  of  sinapine  and  myronate  of  pot&sh. 


XXXIV. — Ui»ON  THE  Compounds  of  the  Aromatic  Bases  with 
Metallic  Salts,  with  a  Note  upon  Thiocarbanilide. 

By  Albert  R.  Leeds. 
Introduction. 

The  author  was  led  to  a  study  of  these  compounds  by  the  follow- 
ing considerations  : — 

I.  The  energy,  in  many  cases  attended  by  the  evolution  of  much 
heat,  with  which  a  number  of  them  are  formed. 

II.  The  hope  that  a  study  of  the  structural  formulae  of  com- 
pounds of  so  considerable  a  degree  of  complexity,  and  containing 
both  metallic  and  non-metallic  basic  radicals  in  combination  with 
acid  radicals,  might  be  attended  with  theoretic  interest. 

III.  The  expectation,  which,  indeed,  first  suggested  the  inquiry, 
that  by  removal  or  replacement  of  the  metallic  element  in  these 
compounds  by  reactions,  induced  by  organic  compounds  of  sulphur 
and  related  substances,  these  metal lo-aromatic  bodies  would  serve  as 
material  in  the  institution  of  an  interesting  line  of  research.     This 


UPON   THE   COMPOUNDS   OF   THE   AROMATIC   BASES,  ETC.  135 

expectation  wasr  in  part  verified,  such  derivatives  being  obtained 
either  by  laboratory  operations,  conducted  as  usual,  or  with  the  aid 
of  sun-light,  but  it  was  then  found  that  they  had  already  been  pre- 
pared by  simpler  and  more  direct  methods.  These  remarks  apply 
more  especially  to  thiocarbanilide  and  related  compounds. 

But  it  was  found  that  the  great  majority  of  these  compounds 
were  quite  unstable,  undergoing  decomposition  merely  by  treatment 
with  water.  Consequently,  th^  attempts  to  form  them  by  double 
d3composition  of  aqueous  solutions  of  their  constituent  salts  were 
mainly  unsuccessful.  Moreover,  the  double  salt  of  the  aromatic 
base,  containing  the  same  acid  radical  in  combination  with  both  base 
and  metal,  could  not  be  formed.  This  result  is  in  opposition  to  that 
obtained  by  Schiff,  not  only  in  the  case  of  antimonious  chloride,  but 
also  in  regard  to  other  compounds.  Finally,  if  the  combinations  are 
to  be  regarded  as  either  amines  or  ammoniums,  in  which  a  portion 
of  the  hydrogen  is  replaced  by  a  metal,  and  the  radical  thus  formed 
enters  into  combination  with  either  the  acid  itself  or  the  acid  radical 
then  it  might  be  anticipated  that  such  a  compound  would  again  unite 
with  platinic  chloride  to  form  a  double  salt.  Numerous  attempts 
were  made  to  form  such  double  salts,  but  they  were  unsuccessful, 
the  metallic  salt  dropping  out,  and  a  double  chloride  of  platinum 
and  the  aromatic  base  alone  remaining. 

In  formulating  them,  therefore,  as  ammoniums,  which  is  the  sim- 
plest mode  of  explaining  their  composition,  these  points  of  weakness 
in  the  experimental  data  must  be  kept  in  mind.  And  whilst  the 
following  compounds  might  receive  a  nomenclature  in  accordance 
with  the  theory  of  their  being  metallo-ammoniums,  the  antimony 
compound  being  the  chloride  of  triphenylstibonium,  the  salt  of  mer- 
cury being  the  chloride  of  diphenylmercurammonium,  and  so  on, 
yet  I  have  seldom  used  these  terms,  not  only  because  of  their  cum- 
brous character,  but  also  because  they  necessarily  assume  what  as 
yet  is  not  very  satisfactorily  proven. 

Authorities  consulted, 

n.  Schiff  :  Upon  the  Anilo-metallic  Compounds  and  upon  the 
Formation  of  Fuchsine.     C.  R.  56,  268. 

11.  Schiff  :  Researches  upon  the  Mercuraniles,  C.  R.,  56,  491. 

"         "  Researches  upon  the  Triraetalaniles,  C.  R.,56,  1095. 

C.  Foster  :  Upon  MercuridphenylammonchlorQr,  XO5H5.Hg.HCl. 
Ber.  der  Deutsch.  Cheni.  GeselL,  y,  294. 

O.  Klein  :  Upon  the  Combinations  of  Organic  Bases  with  Mer- 
curic Chloride.     £er.  der  Deutsch.  Chon,   Gesell.^  II,  V43  and  1741. 
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LipPMANN  and  Vortmaxn  :  Upon  a  Combination  of  Cobaltous 
Chloride  with  Aniline.     Ber,  der  Deutsch.  Chem,  GeselL,  II,  1069. 
Watts'  Dictionary  of  Chemistry. 
Beilstein's  Lehrbuch  der  Organischen  Chemie,  pp.  8V5  and  936. 

Compounds  icith  Aniline, 

m 

I.    ALUM IX A     SALTS. 

Aluminic  chloride. — Three  molecules  of  aniline  were  heated 
with  one  of  aluminum  chloride.  The  resulting  compound  was 
washed  with  alcohol,  water  and  ammonium  chloride,  in  none  of 
which  it  appeared  to  dissolve.  -After  washing  out  all  the  excess  of 
aniline  with  alcohol,  a  white  crystalline  powder  remained. 

The  operation  was  repeated,  alcohol  only  being  used  to  dissolve 
the  resultant  compound.  The  crystals  which  separated  out  of  the 
first  portions  of  the  alcohol,  proved  to  be  chloride  of  aniline.  The 
white  powder  which  remained  after  repeated  treatment  with  boiling 
alcohol,  was  alumina.  In  other  words,  no  compound  of  aniline  with 
aluminic  chloride  is  formed  when  the  former  is  heated  with  AltCl«, 
eHjO.  The  latter  is  decomposed  into  alumina  and  hydrochloric 
acid,  and  merely  a  hydrochlorate  of  aniline  is  formed. 

Aluminic  sulphate. — On  mixing  the  two  bodies,  only  a  slight 
elevation  of  temperature  ensued,  and  the  heat  was  afterwards  raised 
to  the  boiling  point  of  aniline.     The  excess  of  aniline  was  washed 
out  by  repeated  decantation  with  boiling  alcohol,  in  which  it  is  not 
very  soluble,  and  a  portion  of  the  compound  crystallized  from  the 
same  solvent.     It  crystallized,  apparently,  in  small  white  needles. 
On  heating,  these  crystals  blackened,  and  burnt  with  a  small  flame. 
Their  analysis  gave  only  4.4  per  cent,  of  alumina.      The  compound 
3C5H;N.Al2(S04)3,  requires   8.84  per  cent,  of  alumina.     They  were 
not  a  compound  with  aniline,  but  some  of  the  undecomposed  sul- 
phate together  with  aniline  which  had  not  been  perfectly  removed 
by  repeated  washing. 

Aluminic  hydrate. — Neither  this  nor  any  other  salt  of  alumina 
entered  into  combination. 

II.    ANTIMONY. 

Antimonious  chloride,  aCJIjN.SbCla.— First  formed  by  adding  3 
molecules  of  aniline  to  one  of  antimonious  chloride  and  heating. 
The  resulting  confjjound  had  a  pinkish  color,  probably  due  to  expos- 
ure to  the  air.  It  lost  this  color  after  washing  with  alcohol,  and 
became  perfectly  white.     It  was  decomposed  by  water. 
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Schiff  prepared  this  substance  as  above,  and  also  by  adding  aniline 
to  a  solution  of  antimonious  chloride  in  benzine.  This  yielded  a 
white  crystalline  mass,  which  was  soluble  in  aniline  only,  and  crys- 
tallized out  of  the  latter  in  slender  needles.  According  to  SchifF,  it 
is  converted  into  a  double  salt  by  hydrochloric  acid,  melts  at  80", 
solidifies  again  in  long  needles,  and  is  partially  decomposed  by  distil- 
lation (Watt's  Dictionary,  4,  474). 

These  statements  were  not  verified.  On  the  addition  of  hydro- 
chloric acid  the  compound  was  decomposed,  hydrochlorate  of  aniline 
crystallizing  out  of  the  solution.  It  does  not  melt  at'80°,  nor  even  at 
240°,  being  in  part  decomposed  and  partially  subliming.  This  was 
true  both  when  heated  in  the  air,  and  when  the  attempt  was  made  to 
distil  it  in  vacuo. 

When  the  same  compound  was  made  by  mixing  antimonious 
chloride  with  aniline,  the  temperature  rose  from  23°.5  to  82^.5.  It 
was  washed  repeatedly  with  alcohol,  in  which  it  is  but  slightly  solu- 
ble, and  a  portion  recrystallized  from  the  same.  It  formed  minute 
needle-shaped  crystals.  It  was  decomposed  by  water,  the  solution 
giving  the  reaction  for  antimony  and  aniline. 

Antimonic  chloride,  SCeHyN.SbCls. — Formed  in  like  manner  as 
the  preceding  compound,  which  it  closely  resembles  in  appearance 
and  properties.     The  temperature  rose  from  22°. 5  to  85°. 

Antimonious  iodide^  SCjIIyN.Sbla. — "  To  obtain  the  combination 
of  antimonious  iodide  with  aniline,  it  is  necessary  to  raise  the  tem- 
perature to  100°  or  120°.  If  an  excess  of  aniline  is  used,  the  com- 
pound is  formed  in  little  yellow  needles,  colored  undoubtedly  by  a 
small  quantity  of  iodine.  By  distillation  a  large  portion  is  decom- 
posed" (SchifP). 

I  did  not  repeat  the  experiment. 

Antimoniotis  sulphide. — Does  not  enter  into  combination. 

III.    ARSENIC. 

Arsenious  chloride,  SCellTN.AsClj. — On  the  addition  of  3  mole- 
cules of  aniline  to  one  of  arsenious  chloride,  an  energetic  combina- 
tion ensued,  the  temperature  being  considerably  raised,  and  the  mix- 
ture solidifying  afterwards  to  a  whitish  crystalline  mass.  This  was 
purified  by  recrystallizing  three  times  from  alcohol.  The  final  prod- 
uct was  in  small  white  crystals,  not  well  defined  and  becoming  red 
by  exposure  to  the  air. 

According  to  Schiff  {loc,  cit.),  this  compound  melts  at  about  90°, 
distils  without  decomposition  between  205°  and  210°,  and  is  some- 
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what  soluble  in  water,  with  separation  of  arsenious  acid.  We  sub- 
limed it  in  vacuo,  at  circa  205°,  at  which  temperature  it  sublimes 
without  previous  melting  and  with  partial  decomposition.  The  prod- 
uct lost  the  red  tint  of  the  original  substance,  and  was  in  the  form 
of  minute  white  plates,  polarizing  finely.  It  was  decomposed  by 
hydrochloric  acid,  and  after  slow  evaporation  of  the  hydrochloric 
acid  solution,  only  aniline  hydrochloratc  remained,  the  AsCls  having 
volatilized. 

Arsenioits  iodidey  3C6II7N. Aslj. — "  It  forms  at  an  elevated  temper- 
ature, and  is  decomposed  neither  by  cold  water  nor  by  dilute  hydro- 
chloric acid.  It  is  slightly  soluble  in  benzine  and  in  cold  alcohol. 
Boiling  alcohol  decomposes  it  in  a  curious  manner;  brown  flocks  of 
monoiodide  of  arsenic  are  obtained,  and  the  alcohol  on  evaporation 
leaves  long  needles  of  hydriodide  of  iodoaniline  "  (Schiff). 

3QH7KASI3  =  Asl  +  CeirelN.Iir  +  2C«H:X. 

The  experiments  were  not  repeated. 

Arsenious  sulphide, — Does  not  enter  into  combination. 

IV.  BARIUM. 

No  combination  ensued  when  aniline  was  subjected  to  the  action 
of  barium  acetate,  chloride,  iodide,  nitrate  and  sulphide. 

On  heating  aniline  with  barium  chloride  or  iodide,  dissolving  in 
boiling  ammonium  chloride,  and  crystallizing,  small  white  needles 
were  formed.  On  the  addition  of  water,  these  went  into  solution 
very  readily.  After  washing  with  alcohol,  they  were  found  to  con- 
sist only  of  unchanged  barium  chloride  or  iodide.  When  the  mass 
obtained  by  heating  aniline  with  the  barium  salt  was  treated  with 
alcohol,  no  compound  could  be  crystallized  out. 

V.  BISMUTH. 

aCeHyN.BiCls. — According  to  Schiff  {loc.  cit.),  this  is  a  fusible, 
indistinctly  crystalline  mass,  which  is  very  slowly  decomposed  by 
water,  and  turns  violet  when  heated.  The  experiment  was  not 
repeated.     I  found  that  the  nitrate  formed  no  compound. 

VI.    CADMIUM. 

Cadmium  chloride,  2C«H7N.CdCl2. — This  and  the  correspond- 
ing compounds  of  cadmium  bromide  and  iodide,  were  obtained  by 
heating  with  excess  of  aniline.  On  boiling  all  went  into  solution, 
but  after  cooling  the  entire  mass  crystallized  in  a  solid  lump.  The 
excess  of  aniline  was  washed  out  with  alcohol,  in  which  these  cad- 
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miam  componnds  are  insoluble.  Neither  could  they  be  crystallized 
from  chloroform,  ether,  or  water.  Ammonia  exercised  a  solvent 
action,  but  appeared  at  the  same  time  to  effect  some  decomposition. 
The  three  compounds  were  boiled  with  calcium  chloride,  in  which 
they  were  readily  soluble,  and  from  which  they  crystallized  out  in  fine 
white  needles.  The  2CeH7N.CdClij  was  purified  from  CaCl,  by  redis- 
solving  in  water,  from  which  it  crystallized  in  very  minute,  flexible 
Deedles,  of  a  white  color,  with  silky  luster.  These  needles  readily 
compacted  themselves  into  soft,  tufted  masses. 

As  crystallized  from  ammonium  chloride^  all  the  compounds 
formed  by  aniline  with  cadmium  or  other  salts  were  not  pure.  It 
was  found  to  be  the  best  method,  in  almost  all  instances,  to  heat  the 
salt  directly  with  the  aniline,  and,  after  getting  rid  of  the  excess  of 
the  latter,  to  crystallize  repeatedly  out  of  alcohol.  When  the  cad- 
mium chloride  was  so  made,  the  temperature  rose  from  18°  to  42°. 

Cadmium  bromide,  2C6H7N.CdBrj,  as  crystallized  from  calcium 
chloride,  formed  longer  needles,  which  aggregated  in  little  tufts  and 
had  a  satin  luster. 

Cadmium  iodide,  2CeH7N.CdI,. — This  compound,  when  recrystal- 
lized  from  boiling  ammonium  chloride,  formed  like  the  two  former 
when  crystallized  from  the  same  solvent,  long  thick  white  needles. 
The  needles  were  flat,  and  of  a  beautiful  pearly  luster.  On  exposure 
to  light  and  air  their  color  turned  to  a  faint  pink. 

Cadmium  nitrate,  2C4H7N.Cd(NOg)2. — It  was  obtained  by  boil- 
ing cadmium  nitrate  with  excess  of  aniline,  and  washing  out  the. 
latter  with  alcohol.     It  crystallizes  in  white  needles,  aggregating 
into  lamellar  masses,  with  a  silky  luster. 

Vir.    CALCIUM. 

Calcium  chloride^  2C4ll7N.CaCl2. — On  mixing  aniline  with  cal- 
cium chloride,  the  temperature  rose  from  18°  to  20°.  The  mixture 
was  then  raised  to  the  boiling  point  of  the  aniline,  when,  on  cooling, 
a  hard  crystalline  mass  was  formed.  This  was  drained  from  the 
excess  of  aniline,  pulverized,  and  dried  between  filter  paper.  On 
account  of  the  extreme  solubility  of  the  compound  in  alcohol,  it 
was  washed  only  once  in  this  solvent,  and  then  dissolved  and  crys- 
tallized. It  formed  long,  stout  prisms,  perfectly  colorless,  and  of  a 
glacial  appearance. 

2C|H7X.Cal2. — The  temperature  of  the  mixture  rose  from  20°.5  to 
24°.  It  behaved  exactly  like  the  corresponding  chloride,  forming 
crystals  similar  to  those  above  described. 
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Experiments  made  with  a  view  of  crystallizing  out  the  com- 
pounds from  boiling  ammonium  chloride,  were  not  satisfactory,  owing 
to  their  great  solubility  both  in  water  and  alcohol. 

VIII.    CHROMIUM. 

Neither  chromic  chloride  or  sulphate  entered  into  combination. 

IX.  COPPER. 

When  cupric  acetate  is  added  to  aniline,  the  mixture  immediate- 
ly becomes  black,  and  solidifies  to  a  very  hard  mass.  In  order  to 
insure  complete  union  this  mass  was  broken  up  and  triturated  in  a 
mortar  with  aniline.  After  washincr  several  times  with  alcohol  and 
boiling  it  with  the  same,  there  was  left  a  black,  uncrystallizable 
mass.  When  dissolved  in  hydrochloric  acid  this  substance  gave  no 
reaction  for  aniline. 

Cuprous  chloride  and  cupric  nitrate, — Similar  black  substances 
were  produced,  and  no  certain  evidence  was  obtained  that  definite 
compounds  with  these  salts  were  formed,  or  if  formed,  were  stable 
in  contact  with  air  or  solvents.  The  same  results  were  true  of  cu- 
pri(>  sulphate. 

X.  COBALT. 

Cobaltous  chloride,  2CeIl7N.CoCl2. — When  the  cobaltous  chloride 
and  aniline  were  mixed  together,  the  temperature  of  the  mixture  rose 
from  18°. 5  to  104°.5.  The  resulting  compound  was  washed  several 
times  with  alcohol.  Finally  one  portion  was  recry stall ized  from  ab- 
solute, the  other  from  common  alcohol.  Both  formed  very  beautiful 
red  crystals,  the  former  in  rhomboidal  plates,  the  latter  in  prismatic 
needles.  When  exposed  to  the  air,  these  crystals  assume  a  cobalt 
blue  color. 

The  constitution  of  these  bodies  has  already  been  investigated  by 
Lippmann  and  Vortmann,  who  formed  the  first  substance  as  a  pale 
red  precipitate  by  the  addition  of  an  alcoholic  solution  of  cobaltous 
chloride  to  aniline.  They  found  its  composition  to  be  2C4n7N.Co- 
Cl,  +  2C,ri40.  The  blue  compound  is  derived  from  the  former,  by 
spontaneous  decomposition  in  the  atmosphere,  forming  2C1H7N.- 
CoCl,. 

We  found,  as  had  already  been  shown  by  the  authors  above- 
mentioned,  that  these  compounds  are  decomposed  into  their  con- 
stituents on  solution  in  water.  Also  that  on  treatment  with  an 
alcoholic  solution  of  platinic  chloride,  a  double  salt  with  aniline,  not 
containing  in  combination  the  cobaltous  chloride,  is  formed. 
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Cobaltous  nitrate  aJid sulphate. — In  aqueous  or  alcoholic  solutions, 
or  when  heated  directly  with  aniline,  these  salts  did  not  combine. 

XI.      IRON. 

Ferric  chloride, — On  adding  ferric  chloride  to  aniline,  so  energetic 
a  reaction  ensued  that  the  temperature  of  the  mixture  rose  to  80°. 
A  black  mass  was  formed,  incompletely  soluble  in  alcohol  and  water, 
and  which  could  neither  be  sublimed  nor  crystallized  from  any  sol- 
vent which  was  employed. 

Ferrous  chloride,  2C«H7N.FeCl2. — On  adding  aniline  to  ferrous 
chloride  the  temperature  is  raised  from  21°  to  23°.  It  solidifies  to  a 
hard  yellowish  mass.  After  removing  the  excess  of  aniline  by  wash- 
ing with  alcohol,  and  dissolving  in  alcohol,  the  compound  crystallizes 
in  yellowish  needles. 

Ferrous  sulphate. — It  does  not  enter  into  combination. 

XII.       LEAD. 

Xone  of  the  salts  of  lead  form  compounds  with  aniline. 

XIII.       MAGNESIA. 

The  same  is  true  of  the  magnesia  salts. 

XIV.      MANGANESE. 

Manganous  chloride,  2C«Il7X.MnCl2. — An  alcoholic  solution  of 
two  molecules  of  aniline  was  added  to  one  molecule  of  manganous 
chloride  likewrse  dissolved  in  alcohol.  A  cloudiness  formed  imme- 
diately, and  the  compound  slowly  crystallized  out  as  beautiful  white 
rhombic  plates,  with  a  pearly  luster. 

When  the  compound  with  manganous  chloride  was  formed  by 
direct  addition  of  aniline,  the  temperature  rose  from  18°  to  24°. 

Manganous  bromide,  2CeIl7N.MnBr2. — By  direct  mixing  of  the 
constituents,  a  rise  of  temperature  from  21°  to  40"^  resulted.  It 
separated  from  alcohol  in  small  colorless  crystals. 

Manganous  iodide,  ^C^l-i^ .lsli\\^. — The  temperature  rose  from 
21°  to  39°.  The  small,  colorless  crystals  obtained  from  the  alcoholic 
solntion  were  similar  to  the  bromine  compound. 

Manganous  sulphate. — It  did  not  enter  into  combination. 

XV.       MERrURY. 

Mercuric  chloride,  2C5ll7N,,HgCl2. — "It  is  precipitated  on  adding 
mercuric  chloride  to  an  excess  of  alcoholic  aniline.  It  is  a  nacreous 
precipitate,  which  must  be  collected  on  a  filter  and  washed  with  a 
small  quantity  of  alcohol.     It  gives  off  a  small  quantity  of  aniline 
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even  at  60°,  and  turns  yellowish  (Gerhardt,  Traite,  3,  86).  Accord- 
ing to  Schiff,  it  decomposes  at  100°,  yielding  aniline-red,  and  a  simi- 
lar red  product  is  obtained  by  heating  aniline  with  mercurous  chlo- 
ride to  150°.  (Probably  the  aniline  used  contained  toluidine.)" 
Watts'  Diet.,  4,  475. 

I  obtained  the  salt  by  heating  the  aniline  directly  with  mercuric 
chloride  and  crystallizing  out  of  ammonium  chloride.  The  crys- 
tals were  several  millimeters  in  length,  and  of  d  yellowish-white 
color.  They  were  not  pure,  and  the  compound  is  best  obtained  by 
heating  aniline  directly  with  mercuric  chloride.  It  crystallized  from 
alcohol  in  small  white  needles.  The  combination  with  mercuric  chlo- 
ride caused  an  elevation  of  temperature  from  24°  to  106°. 

NCeH5.Hg.HCl. — According  to  Foster  {Ber,  der  Deutsch.  Chem. 
Gesell,,  7,  294),  this  compound  is  produced  together  with  2C«H-N.- 
HgClj  when  the  boiling  solutions  of  aniline  and  mercuric  chloride 
are  mixed  together.  The  2CjH7N.I-tgCl2  remains  in  solution,  whilst 
the  new  compound,  a  "  phenylated  white  precipitate,"  settles  as  a 
yellow  precipitate,  and  by  repeated  exhaustion  with  boiling  alcohol 
may  be  obtained  pure.  The  above  formuhe  was  in  accordance  with 
the  analysis  : — 

Thtorv.  Found. 

C 21.98  21.60 

H 1.83  2.00 

N 4.28  4.51>' 

CI 10.84  11.15 

Hg 61.07  60.96-6U47. 

Mercurous  chloride, — It  could  not  be  made  to  enter  into  combina- 
tion. 

Mercuric  iodide,  2Q^\^'^ Algi^. — After  dissolving  mercuric  iodide 
in  boiling  aniline,  the  solid  mass  which  formed  on  cooling  was  dis- 
solved in  boiling  ammonium  chloride,  filtered  and  crystallized. 
Prismatic  needles  were  formed  of  considerable  size,  which  decom- 
posed on  attempting  to  further  purify  them  by  recrystallization  from 
water. 

According  to  Schiff,  this  compound  forms  little  yellowish  leaves, 
which  can  be  obtained  from  the  nitrate  by  double  decomposition. 

This  statement  of  Schiff  could  not  be  verified.  Neither  could  a 
compound  be  crystallized  out  from  a  solution  of  the  mass,  formed  by 
heating  aniline  with  mercuric  iodide,  in  alcohol.  No  evidence  of  the 
existence  of  a  compound  of  these  two  bodies  could  be  obtained. 
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Klein  states  that  he  formed  the  compound  2C4H7N.Hgl8  with  a 
melting  point  of  60°. 

Mercuric  bromide^  2CeH7N.HgBr2. — No  attempt  to  make  it. 
Formed,  according  to  Klein,  in  long  crystals  when  crystallized  out 
of  alcohol.     M.  pt.,  110°-112°.     Decomposed  by  boiling  water. 

Mercuric  nitrate^  2CeH7N.Hg(N03)2. — According  to  SchiflF,  this  is 
obtained  as  a  white  precipitate,  when  aniline  is  added  to  a  solution 
of  mercuric  nitrate.  The  powder  becomes  crystalline  if  it  is  digest- 
ed, while  still  moist,  with  cold  dilute  nitric  acid.  Small  brilliant 
leaves  are  obtained,  if  a  solution  of  the  slightly  acidulated  nitrate  is 
used,  or  if  the  neutral  mercuric  solution  is  added  drop  by  drop  to  an 
acidulated  solution  of  nitrate  of  aniline.  In  every  case  the  same 
compound  is  formed  and  not  the  double  salt.  The  salt  is  unalterable 
in  the  air,  and  slightly  soluble  in  dilute  nitric  acid. 

"When  heated  with  water,  the  salt  yields  aniline  nitrate  and 
changes  to  a  dense  white  crystalline  powder,  CgHs.NH.HgNOa." 

"This  last  salt,  diffused  during  several  days  with  a  large  quantity 
of  boiling  water,  gives  up  more  aniline  nitrate,  and  forms  (CgHgN),- 
^sC^Os)^  +  2HjO.  When  heated  with  water  for  eight  more  days, 
this  last  compound  suffers  no  further  alteration." 

Mercurous  nitrate, — "Mercurous  nitrate  likewise  combines  with 
aniline  to  form  2C6ll7N.IIg2(X03)2,  a  white  crystalline  powder,  very 
readily  decomposed  by  a  slight  elevation  of  temperature,  with  re- 
daction of  the  mercury." 

The  above  statements  of  Schiflf,  with  regard  to  the  compounds  of 
mercuric  and  mercurous  nitrate,  could  not  be  verified,  and  no  proof 
was  obtained  of  the  existence  of  any  of  the  bodies  above  spoken  of. 

When  mixed  with  aniline,  the  mercurous  nitrate  caused  an  eleva- 
tion of  temperature  from  21°.5  to  79°.5,  and  the  mass  increased  greatly 
in  Tolame,  forming  a  black  crystalline  substance.  After  removing 
the  excess  of  aniline  it  was  dissolved  in  alcohol,  from  which  it  did 
not  crystallize  satisfactorily. 

This  fact,  together  with  the  circumstance  that  the  crystals  in 
aqueous  solution  gave  no  reaction  for  aniline,  shows  that  no  com- 
pound WA6  formed. 

Mercuric  cyanide^  2C«H7N.HgCyij. — On  adding  powdered  mer- 
curic cyanide  to  aniline,  the  rise  of  temperature  was  only  from  17° 
to  21%  and  in  order  to  insure  complete  combination,  the  mixture 
was  heated  to  the  boiling  point  of  the  aniline.  The  latter  being  in 
excess,  it  dissolved  the  resulting  compound  at  the  same  time  that  it 
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entered  into  combination  with  the  cyanide,  and  on  cooling  and 
standing  the  2CeH7N.HgCy2  was  deposited  as  stout  prisms,  six-sided, 
and  of  a  vitreous  luster.  These  crystals  were  freed  from  adhering 
•aniline  by  washing  with  alcohol. 

According  to  Schiff,  2CJl7N.HgCy2  separates  in  long,  magniii- 
cent  needles  on  mixing  aniline  with  a  hot  aqueous  solution  of  mer- 
curic cyanide.  It  melts  very  readily,  and  is  resolved  into  aniline 
and  cyanide  of  mercury  at  80°.  It  is  attacked  neither  by  alkalies 
nor  by  biniodide  of  potassium. 

XVI.    NICKEL. 

Nickel  chloride,  2C6H7N.NiClj. — It  united  directly  with  ani- 
line, the  temperature  rising  from  20°  to  40''.  The  product  solidified 
to  a  dark  green  mass,  which  crystallized  out  of  alcohol  in  clusters  of 
green  needles.     It  altered  in  color  on  keeping. 

According  to  Lippmann  and  Vortmann,  who  prepared  this  com- 
pound somewhat  differently,  the  body  obtained  from  alcohol  con- 
tains 2C«H7N'.NiCl2.2C«H«0,  and  gives  off  alcohol  at  100°,  becoming 
yellowish-green,  and  forming  2CjH7N.NiCl2. 

Nickel  sulphate. — Does  not  enter  into  combination. 

XVTI.    PALLADIUM. 

Palladium  chloride  formed  a  compound,  but  the  amount  of  the 
salt  at  my  disposal  was  too  small  to  admit  of  study. 

XVIII.    PLATINIC  CHLORIDE  AND  PLxVTINOUS  CHLORIDE. 

The  former  does  not  combine.  The  compounds  of  the  latter  will 
be  found  described  in  Beilstein's  Handb.  der  Organ.  Chemie,  p.  875. 

XIX.    POTASSIUM. 

No  combination  ensued  between  aniline  and  potassium  iodide,  or 
with  the  other  salts  of  potassium  experimented  upon. 

XX.    STRONTIUM. 

Its  salts  do  not  combine  with  aniline. 

XXI.    TIN. 

Stannous  chloride,  2CeIl7N.SnCl2. — **It  is  obtained  by  mixing  the 
same  number  of  equivalents  of  stannous  chloride  and  aniline.  A 
slight  evolution  of  heat  occurs,  and  at  the  end  of  some  hours  a  crys- 
talline mass  is  obtained  which  is  slightly  soluble  in  cold  water  and 
in  alcohol,  but  which  is  decomposed  by  these  liquids  on  warming  " 
(Schiff). 
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On  mixing  aniline  with  stannous  chloride  the  temperature  rose 
from  22°  to  35°.  The  compound  crystallized  out  of  alcohol  in  small 
white  needles  (Leeds). 

Stannic  chloride,  4CeH7N.SnCl4. — "It  has  been  obtained  by  the 
union  of  2  equivalents  of  aniline  to  1  eq.  of  stannic  chloride.  An  in- 
tense heat  is  produced  at  the  moment  of  mixture,  and  it  is  necessary, 
to  avoid  explosions,  to  place  the  vase  in  a  cooling  mixture.  Under 
these  conditions,  a  perfectly  white  crystalline  mass  is  obtained  " 
(SchiflF). 

**  Or  if  one  adds  the  aniline  drop  by  drop  to  a  solution  of  stannic 
chloride  in  benzine,  a  white  crystalline  powder  is  seen  to  deposit  at 
once,  which  is  the  4CeH7N.SnCl4,  insoluble  in  benzine.  It  is  decom- 
posed by  water,  stannic  hydrate  being  precipitated  "  (Schiff). 

When  stannic  chloride  was  added,  the  temperature  rose  from  21° 
to  60°.  Its  crystallization  from  alcohol  yielded  small  white  needles, 
turning  bluish-gray  after  a  long  interval  (Leeds). 

Stannous  iodide,  2CeH7N.Snl2. — The  temperature  rose  from  21° 
to  40°,  and  the  compound  crystallized  out  of  alcohol  in  grayish- 
white  needles. 

XXII.    TITANIUM. 

Titanium  chloride,  4CeH7N.TiCl4. — The  flask  which  contained  the 
titanium  chloride  was  broken,  and  the  vapor  allowed  to  flow  down 
in  contact  with  the  aniline.  It  was  energetically  absorbed,  forming 
a  hard  mass  of  a  reddish  color.  This  was  dissolved  in  alcohol,  the 
compound  separating  out  in  white,  feathery  crystals. 

XXIII.    URANIUM. 

Uranium  acetate, — Formed  no  compound. 

Uranyl  chloride^  2C4H7N.UO2CJ2. — The  chloride  in  alcohol  solu- 
tion was  added  to  the  alcoholic  solution  of  aniline,  and  allowed  to 
stand.  The  compound  was  slowly  precipitated  out  as  small  yellow 
needles.  Owing  to  their  solubility  in  alcohol  they  were  washed  with 
ether,  and  afterwards  recrystallized  from  alcohol.  No  elevation  of 
temperature  was  noted  on  mixing  the  alcoholic  solutions. 

Uranium  nitrate  entered  into  combination  under  the  same  circum- 
stances as  the  chloride,  but  the  precipitate  formed  immediately  on 
mixing  the  alcoholic  solutions,  as  a  heavy  yellow  crystalline  com- 
pound. 

XXIV.    ZINC. 

Zinc  chloride,  2C,H-N.ZnClj. — "Crystallizes  in  oblique,  rhom- 
boidal  prisms,  anhydrous,  soluble  in  water  and  in  alcohol,  especially  in 
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the  cold.  By  prolonged  boiling  of  these  solutions  the  salt  is  de- 
composed into  aniline  and  zinc  chloride.  It  combines  with  platinic 
chloride,  forming  granular  crystals  "  (Schiff). 

Zinc  iodide,  2CeH7N.Znl2. — On  adding  the  zinc  salt  to  an  excess 
of  aniline,  the  temperature  rose  from  17^.5  to  63°,  and  the  substances 
united  to  form  a  white  mass,  which  became  very  hard  atid  compact. 
The  excess  of  aniline  was  removed  by  washing  with  a  small  amount 
of  alcohol.  The  residue  was  dissolved  by  digesting  with  alcohol 
under  a  return  cooler,  and  after  two  recrystallizations  became  quite 
pure.  It  formed  unusually  brilliant  prismatic  needles  of  about  a 
centimeter  in  length,  with  a  pearly  luster,  and  aggregating  into 
radiate  clusters. 

Zinc  broinide,  2C5H7N.ZnBr2. — It  was  prepared  in  like  manner, 
the  temperature  of  the  mixture  rising  from  16°  to  62°.  The  crystals 
were  similar  to  those  of  the  foregoing  compound,  but  not  so  long  or 
brilliant. 

Zinc  sulphate, — "It  is  more  soluble  tlian  the  preceding  salts,  and 
can  be  used  with  advantage  to  prepare  them  by  the  method  of 
double  decomposition  "  (Schiff). 

I  did  not  succeed  in  forming  a  compound  with  zinc  sulphate. 

Compounds  with  Paratoluidine.  * 

I.    CADMIUM. 

Cadmium  nitratey  2\^'Q^VL^,(2il{^O^ii, — The  first  method  em- 
ployed in  making  this  compound  was  by  the  addition  of  an  aqueous 
solution  of  paratoluidine  nitrate  to  an  aqueous  solution  of  cadmium 
nitrate,  both  salts  being  in  molecular  proportions.  But  the  toluidine 
nitrate  crystallized  out  separately. 

The  second  method  was  by  heating  the  cadmium  nitrate  directly 
with  paratoluidine.  A  solid  white  mass  was  formed,  which  yielded, 
when  recrystallized  from  benzine  or  alcohol,  white  needles  com- 
pacted together  like  leaves. 

Cadmium  bromide,  2p-C7ll9N.CdBr2. — It  was  prepared  by  mix- 
ing together  the  alcoholic  solutions  of  the  two  bodies  in  molecular 
proportions,  and  precipitated  as  a  dense  white  crystalline  mass. 

Cadmium  iodide,  2p-C7lIjX.Cdl2. — From  the  alcoholic  solutions 
it  was  precipitated  in  white  prismatic  needles,  which  were  washed 
with  alcohol.  It  was  also  formed  by  heating  the  cadmium  iodide 
directly  with  fused  paratoluidine,  and  recrystallization  from  alcohol. 
The  temperature  of  the  fused  mass  rose  from  67°  to  90°. 
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n.    COPPER. 

On  the  addition  of  paratoluidine  nitrate  in  aqueous  solution  to 
an  aqueous  solution  of  euprlc  nitrate,  a  dark  green  precipitate  was 
obtained,  which  speedily  blackened.  On  standing,  crystals  of  im- 
pure toluidine  nitrate  formed  on  the  sides  of  the  vessel,  and  a  black- 
ish mass  containing  copper  and  some  organic  matter  was  left  be- 
hind.   But  no  definite  compound  could  be  isolated. 

A  similar  change  took  place  in  the  compound  formed  on  the  ad- 
dition of  cupric  chloride  to  paratoluidine  hydrochlorate,  an  uncrys- 
talline  blackish  mass  remaining. 

III.    COBALT. 

On  mixing  the  aqueous  solutions  of  the  nitrates,  no  compound 
was  formed,  the  constituents  crystallizing  out  separately,  with  the 
formation  of  a  small  amount  of  a  blackish  mass,  due  to  partial  de- 
composition. 

The  chlorides,  likewise,  did  not  enter  into  combination  when 
their  aqueous  solutions  were  mixed  together. 

Lippmann  and  Vortmann  have  already  explained  the  reaction* 
when  an  alcoholic  solution  of  cobaltous  chloride  is  added  to  para- 
toluidine. 

IV.    CHROMIUM. 

Chromium  sulphate, — After  mixing  the  aqueous  solutions  of  the 
two  salts,  they  were  allowed  to  evaporate  spontaneously,  when  the 
constituents  crystallized  out  separately. 

Chromic  chlorides. — A  solution  of  chromic  acid  was  reduced  by 
alcohol  and  hydrochloric  acid  to  CrjClg,  and  added  to  an  alcoholic 
solution  of  paratoluidine.  The  solutions  solidified  to  a  brown  mass, 
from  which,  on  treatment  with  water,  the  toluidine  chloride  crystal- 
lized out,  leaving  the  chromium  sesquichloride  behind  as  a  greeQ 
powder. 

V.    GOLD. 

One  mol.  of  auric  chloride  dissolved  in  alcohol,  was  added  to  three 
molecules  of  toluidine  dissolved  in  the  same  solvent.  The  liquid  be- 
came dark  purple  and  after  a  time  deposited  a  sediment  due  to  the 
reduction  of  the  gold  salt. 

VI.    MERCURY. 

Mercurous  nitratCy  2p-C7H9N.IIgg(NOs)2. — It  was  formed  on  ad- 
ding an  aqueous  solution  of  toluidine  nitrate  to  an  aqueous  solution 

*  Ber.derDeutsch,  Chem,  Gesell.,  12,  81. 
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of  mercurous  nitrate,  acidified  with  nitric  acid.  The  salt  separated 
oat  slowly  in  small  opaque  white  needles.  It  was  purified  by  wash- 
ing with  cold  water  ;  in  hot  water,  acidified  with  nitric  acid,  it  dis- 
solved readily. 

Mercuric  nitrate, — The  corresponding  mercuric  salt  could  not  be 
obtained  in  a  crystalline  condition.  The  precipitate  obtained  on 
evaporating  the  aqueous  solutions  of  toluidine  nitrate  and  mercuric 
nitrate  to  a  small  bulk,  was  easily  soluble  in  water,  but  would  not 
crystallize  from  the  solution. 

Mercuric  chloride,  2p-C7H9N.irgCl2. — It  was  obtained  by  adding 
2  mols.  of  toluidine  dissolved  in  alcohol  to  1  mol.  of  mercuric  chlo- 
ride, likewise  in  alcoholic  solution,  and  dissolving  the  precipitate  in 
boiling  ammonium  chloride.  It  crystallized  out  in  white  needles  an 
inch  in  length,  which  decomposed  on  treatment  with  water.  For 
this  reason  the  toluidine  and  mercuric  chloride  were  heated  together 
until  combination  ensued,  the  resulting  compound  dissolved  in  alco- 
hol, and  recry stall ized  from  the  same  solvent.  The  crystals  in  this 
case  were  white  also,  but  not  of  such  great  length  as  those  obtained 
from  the  ammonium  chloride  solution. 

According  to  Klein,  it  crystallizes  out  of  ether  in  magnificent 
thick  needles,  and  decomposes  at  70°,  giving  off  paratoluidine. 

Mercuric  cyanide,  2p-C7ll9X.HgCy2. — Formed  like  the  corre- 
sponding aniline  compound,  and  crystallizing  similarly.  The  crys- 
tals are  much  larger  and  have  an  adamantine  luster. 

VII.    MANGANESE. 

2p-C7H9N.MnCl2. — This  was  prepared  both  by  adding  the  alco- 
holic solutions  of  the  two  components,  and  by  adding  the  manganese 
chloride  to  fused  paratoluidine.  It  could  not  be  obtained  in  pure 
.white  crystals,  but  only  as  a  faint  red  crystalline  powder. 

VIII.    SILVER. 

One  mol.  of  argentic  nitrate  dissolved  in  water  was  added  to 
an  aqueous  solution  of  toluidine  nitrate.  No  combination  occurred, 
the  toluidine  nitrate  crystallizing  out  in  long  white  needles. 

IX.    URANIl'M. 

2P-C7II9N.UO2CI2. — The  attempt  to  prepare  the  salt  by  mixing 
the  aqueous  solution  of  uranyl  chloride  with  an  aqueous  solution  of 
toluidine  hydrochlorate  was  unsuccessful :  the  yellow  solution  depos- 
ited a  pink  powder,  while  the  toluidine  hydrochlorate  crystallized  out. 
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No  better  resalt  was  obtained  with  the  alcoholic  solutions  of 
aranyl  chloride  and  of  toluidine.  The  uranium  salt  separated  out 
on  standing  as  a  yellow  powder,  and  the  toluidine  alone  crystallized 
from  the  alcohol. 

In  a  third  trial  the  alcoholic  solutions  of  the  two  bodies  in  mole- 
cular proportions  were  mixed  together,  the  alcohol  evaporated  off, 
and  the  residue  dissolved  in  aniline.  After  long  standing  the  com- 
pound crystallized  out  in  long,  thick,  greenish-yellow  prisms,  appar- 
ently orthorhombic  and  doubly  terminated.  They  were  drained 
from  the  excess  of  aniline  by  pressing  with  filter  paper,  and  washed 
with  a  little  alcohol. 

X.    ZINC. 

Zinc  bromide,  2p-07H9N.ZnBr2. — Formed  by  adding  to  two 
molecules  of  fused  paratoluidine,  one  molecule  of  zinc  bromide.  The 
temperature  rose  during  the  formation  of  the  compound  from. 5 7°  to 
89^  By  crystallization  from  alcohol  a  large  yield  of  delicate  white 
needles  was  obtained. 

Zijic  iodide,  2p-C7H9N.ZnI,. — This  was  formed  in  the  same  man- 
ner as  the  preceding,  the  temperature  of  the  fused  mass  rising  from 
81°  to  91°.  It  crystallized  from  alcohol  in  long,  extremely  slender 
white  needles,  having  a  satin  luster,  and  forming  fan-like  clusters. 

For  other  compounds,  see  Beilstein's  Lehrbuch,  p.  936. 

Compounds  with  Orthotoluidine. 

I.    CADMIUM. 

2o-C7H^N.CdI,. — Formed  by  adding  the  cadmium  iodide  directly 
^  the  orthotoluidine.  The  temperature  rose  from  18°  to  45°.  It 
crystallized  from  alcohol  in  fan-like  aggregates  of  soft,  small  needles. 

II.    MERCURY. 

Mercuric  c/Uoride,  2o-C7H9N.HgCl2. — The  temperature  at  moment 
of  formation  rose  from  20°  to  49°.5.  It  crystallized  from  alcohol  in 
leaf-like  crystals,  having  very  much  the  appearance  and  luster  of 
*niall  tufts  of  mica. 

Mercuric  cyanide,  2o-C7H9N.HgCy2. — Formed  similarly.  Sepa- 
"^ted  in  beautiful  crystals,  with  superb  adamantine  luster.  The 
^niperature  at  the  moment  of  formation  rose  from  18°  to  21°. 

III.    MANGANESE. 

2o-C7ll9N.MnClj. — Formation-temperature  rose  from  18°  to  22°. 
The  compound  was  with  difficulty  obtained  in  a  pure  condition  from 
the  alcoholic  solution,  the  crystals  resembling  the  corresponding 
p&ratoluidine  compound. 
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IV.   ZINC. 

Zinc  bromide,  2o-C7H9N.ZnBiv — The  temperature  of  the  mixed 
components  rose  from  18°  to  69^,  with  increase  of  volume.  Formed 
compact  white  crystalline  masses. 

Zinc  iodide,  2o-C7H9N.Znl2. — The  temperature  rose  from  17°  to 
58°.     Tufts  of  fine  white  needles. 

■ 

Compounds  with  Metaxylidine, 

I.    CADMIUM. 

Cadmium,  bromide,  2CgHiiN.CdBr8. — Formed  in  the  same  manner 
as  the  corresponding  aniline  and  toluidine  compounds.  The  tem- 
perature rose  from  17°  to  42°.  A  pinkish  crystalline  powder.  The 
color  was  probably  due  to  alteration  in  contact  with  the  air.  As 
first  crystallized  from  alcohol,  it  was  in  small  white  needles. 

Cadmium  iodide,  2CgHiiN.CdCl2. — Formation-temperature  rose 
from  18°  to  42°.     Separated  from  alcohol  in  minute  white  crystals. 

II.    MERCURY. 

Mercuric  chloride,  2C8HnN.IIgCla. — The  temperature  rose  from 
18°  to  71°.     It  crystallizes  from  alcohol  in  white  needles. 

Mercuric  cyanide,  2C8HiiN.HgCy2. — Minute  crystals,  with  superb 
adamantine  luster,  and  with  faces  apparently  of  a  rhombohedral 
character. 

III.    ZINC. 

Zinc  bromide,  2CgIInN.ZnBr2. — The  temperature  rose  from  17°.5 
to  61°.5,  with  a  great  increase  of  volume.  Crystallizes  from  alcohol 
in  very  small  needles,  which  compact  themselves  together  in  white 
botryoidal  masses.  i- 

Zinc  iodide,  2GgIIiiN.ZnIj. — The  temperature  rose  from  16°  to 
59°.  Crystallizes  from  alcohol  in  small  white  needles,  aggregated 
into  hemispherical  rosettes. 

Compound  with  Dimethylaniline, 

Mercuric  chloride^  2C«H5(Cri3)2N.HgCl2. — One  molecule  of  mer- 
curic chloride  was  added  to  two  molecules  of  dimethyl-aniline,  the 
temperature  of  the  mixture  rising  from  21°  to  44°.  The  solid  mass 
formed  on  cooling  was  thoroughly  washed  with  alcohol  and  was  left 
as  a  greenish-gray  powder. 

Compound  with  Naphthylamine. 

Mercuric  chloride,  2CioH,N.IIgCl2. — After  fusion  of  the  naphthyl- 
amine,  and  addition  of  the  mercuric  chloride,  the  temperature  of 
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the  mixture  rose  from  61**  to  67°.  The  resulting  mass  was  washed 
repeatedly  with  alcohol  without  becoming  white,  but  it  crystallized 
from  boiling  ligroine  in  minute  white  needles,  turning  brown  in  con- 
tact with  the  air. 

Note  on  T hiocarhanilide. 

It  was  found  that  the  compound  2CeH7N.HgCl,  underwent  rapid 
decomposition  when  exposed  in  contact  with  carbon  disulphide  to 
the  action  of  sunlight.  Subsequently,  that  this  decomposition  took 
place  merely  by  heating,  and  could  be  best  effected  in  the  following 
manner : 

The  purified  chloride  of  diphenylmercurammonium  was  dissolved 
in  alcohol,  and  after  being  mixed  with  carbon  disulphide,  was  boiled 
for  several  days  under  a  return  cooler.  When  the  reaction  was  fin- 
ished, which  was  made  evident  by  the  clearing  of  the  liquid,  the 
precipitated  HgS  was  filtered  off,  and  the  filtrate  set  aside  to  crys- 
tallize. 

After  a  second  crystallization,  a  pure  product  was  obtained  with 
a  melting  point  of  144°,  and  which  proved  on  analysis  to  be  thio- 
carbanilide,  CwH^X^S. 

Found.  Theof)'. 

Carbon 68.31  '68.42 

Hydrogen 5.41  .            5.26 

Sulphur 14.00  14.04 

Thiocarbotoluidide  and  thiocarboxylidide  were  formed  in  the  same 
manner  from  2C7H«N.HgCl2  and  2C8lInN.HgCl2. 

ITie  cyanide  of  diphenylmercurammonium  also  yields  thiocar- 
banilide  when  boiled  with  carbon  disulphide,  hydrocyanic  acid  es- 
caping. 

Thiocarbanilide  is  ordinarily  prepared  by  boiling  aniline  and  al- 
coholic potash  with  an  excess  of  carbon  disulphide. 


XXXV. — Analysis  of  Beet  Root  and  Sorghum  Cane. 

By  p.  Casamajor. 

« 

In  the  United  States,  for  the  last  twenty  years,  many  attempts 
have  been  made  to  manufacture  sugar  in  a  commercial  way,  from 
heet  root  and  from  the  sorghum  cane.  Such  attempts  continue  to 
he  made  at  this  day,  and  although  there  is  no  predicting  what  results 
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may  be  obtained  in  the  futare,  I  believe  that  heretofore  these  at- 
tempts have  not  been  successful. 

There  are  many  persons  who  believe  that  cane  sugar  can  be  made 
commercially  from  the  sorghum  cane,  while  others  believe  that  beet 
root  is  preferable  to  sorghum.  The  partisans  of  beet  and  those  of 
sorghum  differ  widely  in  their  estimates  of  the  comparative  values 
of  these  two  sources  of  sugar.  There  is  only  one  way  of  settling  the 
queition,  which  is  to  produce  beet  or  sorghum  which  will  yield  good 
results.  I  have  had  occasion  to  examine  several  samples  of  beet 
root  raised  in  the  Northern  States,  and  one  of  sorghum,  and  the  re- 
sults obtained  were  in  all  cases  very  unfavorable. 

The  object  of  this  communication  is  to  call  attention  to  the  pro- 
cesses by  which  we  may  ascertain  beforehand  the  quantity  of  sugar 
which  may  be  obtained  from  a  given  weight  of  beet  root  or  of  sor- 
ghum cane.  It  is  nearly  useless  to  try  to  ascertain  the  yield  of  a 
saccharine  juice  by  experiments  on  a  small  scale,  as  such  experiments 
never  yield  results  analogous  to  those  which  can  be  obtained  on  a 
large  scale  with  improved  apparatus. 

Beet  root  or  sorghum  cane  can  only  be  considiered  by  the  sugar 
manufacturer  as  so  much  raw  material.  To  estimate  the  value  of 
either,  the  manufacturer  should  follow  exactly  the  course  that  a  re- 
finer follows  to  ascertain  the  commercial  value  of  a  raw  sugar.  A 
refiner  knows  that,  from  a  given  quantity  of  raw  sugar,  he  can  ob- 
tain a  certain  portion  of  pure  or  nearly  pure  sugar,  and  a  certain 
quantity  of  molasses  which  will  not  yield  any  crystallizable  sugar. 
Therefore,  if  he  can  ascertain  the  total  quantity  of  sugar  in  raw 
sugar,  and 'the  portion  which  will  remain  in  the  molasses,  the  differ- 
ence will  be  the  pure  sugar  which  he  will  obtain  in  refining. 

It  may  be  urged,  that  account  should  also  be  taken  of  a  certain 
quantity  of  sugar  lost  during  the  process  of  refining,  but  this  loss  is 
due  to  causes  entirely  independent  of  the  composition  of  any  raw 
sugar  under  examination,  and  it  should  be  left  out  of  the  calculation. 

The  composition  of  molasses  from  a  well  regulated  sugar-house 
is  pretty  nearly  constant.  If  raw  cane  sugars  are  used  in  a  refinery, 
the  composition  of  the  molasses  which  will  not  yield  any  sugar  crys- 
tals will  be  very  nearly  as  follows  for  a  syrup  of  density  equal  to  40® 
Baume  : 

Sugar 37.5 

Soluble  impurities 37.5 

Water 25.0 
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A  refiner  may  obtain,  as  residae,  a  syrup  containing  a  smaller 
percentage  of  sugar,  but  we  may  assume,  for  the  purpose  of  com- 
paring one  sample  of  raw  sugar  with  another,  that  the  above  will  be 
the  composition  of  the  molasses  obtained  in  refining. 

For  the  sake  of  convenience  in  comparing  one  product  with 
another  in  a  sugar  refinery,  the  composition  of  each  product  is  some- 
times stated  in  t/ie  dry  state,  or  on  the  supposition  that  the  product 
contains  no  water.  Water  is  easily  added,  and  it  may  be  taken  away 
by  evaporation  without  affecting  the  quantity  of  pure  sugar  obtain- 
able from  a  given  commercial  sugar.  The  quantity  of  sugar  in  a 
product  reduced  to  dryness,  compared  to  the  total  substances,  is  called 
eoefficiefit  of  purity  or  quotiefit  of  purity. 

Referring  to  the  composition  of  the  sugar-house  molasses  given 
above,  we  may  see  that  its  coefficient  of  purity  is  50,  which  means 
that  in  cane  sugars  1  per  cent,  of  soluble  impurities  prevents  the 
crystallization  of  1  per  cent,  of  sugar. 

It  has  been  argued  that  the  coeflicient  of  purity  of  molasses  is 
not  a  safe  guide  for  calculating  the  yield  of  pure  sugar  from  a  given 
sample  of  raw  material. 

There  would  be  some  foundation  for  this  if  the  coefficient  of  pu- 
rity of  the  molasses  of  a  given  refinery  varied  within  very  wide  limits. 
The  contrary  is,  however,  the  case.  Thousands  of  tests,  extending 
through  several  years,  have  convinced  me  that  the  coefficient  of  pu- 
rity of  molasses  may  be  kept  within  very  narrow  limits.  The 
coefficient  is  not  always  50.  Some  refiners  prefer  to  keep  it  some- 
what lower  ;  but  the  coefficient  50  answers  very  well  for  calculating 
the  quantity  of  pure  sugar  obtainable  from  a  raw  cane  sugar. 

To  apply  the  above,  let  us  suppose  that  we  have  a  raw  sugar 
whose  coefficient  of  purity  is  92.  The  composition  of  the  sugar, 
supposed  dry,  would  be  : 

Sugar 92 

Impurities 8 

As  8  parts  of  impurities  prevent  the  crystallization  of  8  parts  of 
sugar,  the  yield  of  the  above  dry  sugar  would  be  92  —  8  =  84  per 
cent. 

The  results  which  can  be  obtained  from  a  given  weight  of  beet 
root  sugar  are  somewhat  different  from  those  which  cane  sugar  will 
'  afford.  A  series  of  tests  made  in  the  principal  sugar  refineries  of 
Paris  show  that  the  coefficient  of  purity  of  beet  molasses  seldom  goes 
below  52,  and  is  generally  55.  From  this  we  may  deduce  the  rule 
that  in  beet  root  sugar  1  per  cent,  of  impurities  prevent  the  crystal- 
lization of  1.2  per  cent,  of  sugar. 
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The  composition  of  sorghum  molasses,  from  which  all  the  crystal- 
lizable  sugar  has  been  separated,  has  not  been  ascertained,  as  far  as 
I  know.  From  the  analogy  between  sorghum  and  the  sugar  cane 
we  may  assume  that,  for  sorghum  sugar,  1  per  cent,  of  soluble  im- 
purities prevents  the  crystallization  of  1  per  cent,  of  sugar. 

The  difficulty  with  beet  root  and  sorghum  cane  grown  in  this 
country  is  principally  that  the  coefficient  of  purity  of  their  juices  is 
not  sufficiently  high.  Whenever  a  product  is  obtained  whose  coeffi- 
cient of  purity  is  high  enough,  the  quantity  of  juice  in  a  certain 
weight  of  roots  or  of  cane  may  be  ascertained,  and  this  presents  no 
difficulty.  If,  however,  the  coefficient  of  purity  is  not  sufficiently 
high,  there  is  no  use  in  making  further  determinations,  as  there  can- 
not be  any  profit  in  working  a  juice  of  low  grade. 

The  coefficient  of  purity  of  a  juice  is  determined  very  quickly 
and  accurately  by  using  a  process  which  I  first  described  in  the 
American  Chemist  for  October  and  November,  1873.  This  process 
is  described  more  fully  and  in  better  form  in  the  Moniteur  Scienti- 
fiqiie  for  March,  1877.  In  a  late  book  on  sugar  analysis,  published 
by  Van  Nostrand,  it  is  said  that  this  process  is  advisable  when  a 
balance  is  not  at  hand,  but  that  it  does  not  ^ive  as  satisfactory  re- 
sults as  Balling's  process,  which  is  mentioned  as  the  direct  process. 

As  my  process  is  in  use  in  most  of  the  important  refineries 
in  the  United  States,  I  do  not  feel  called  upon  to  defend  it.  A  con- 
stant use  of  it  for  several  years  shows  that  the  results  it  gives  agree 

■ 

within  at  least  1  per  cent.,  and  generally  within  less  than  ^  per  cent. 
This  process  is  founded  on  this  :  That  the  pure  sugar  in  100  c.c.  of 
a  solution  is  given  by  multiplying  the  indication  of  the  optical 
saccharometer  by  0.26048  when  a  Ventzke  instrument  is  used,  or  by 
0.1635  for  the  Duboscq  saccharometer.  On  the  other  hand,  the 
total  quantity  of  substance  in  solution  is  represented  by  the  degree 
Balling,  multiplied  by  the  specific  gravity. 

The  coefficient  of  purity  is  obtained  by  dividing  the  first  product 
by  the  second.  If  we  call  the  sacchari metric  test  S,  the  specific 
gravity  P,  and  the  Balling  degree  B,  we  shall  have — 

S  X  0.26048 
Coefficient  of  purity  ^  — 


rwy 


BX  P 

This  may  be  written  : 

0.26048 

S  X  

B  X  P 
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If  for  every  degree  Balling  we  calculate  the  quantity 

0.26048 


B  X  P 
we  may  form  a  table  of  factors  by  which  to  multiply  the  sacchari- 

metric  degree  to  obtain  the  coefficient  of  purity  of  a  solution. 

We  may,  instead  of  the  Balling  degree,  determine  the  specific 

gravity,  and  for  any  specific  gravity  use  the  factor  corresponding  to 

0.26048 


B  X  P 

In  the  articles  above  referred  to,  tables  are  given  for  Balling 
degrees  between  5°  and  15°,  and  for  Geisler's  specific  gravity  spin- 
dle, ranging  from  1.095  to  1.1050.  For  any  other  degree  Balling,  or 
any  other  specific  gravity,  the  factors  may  be  easily  calculated  from 
the  formula  given  above. 

The  specific  gravity  may  be  determined  by  a  balance,  and  the 
factor  may  be  obtained  by  the  following  formula,  in  which  the  Ball- 
ing degree  does  not  enter  : 

0.1 


P—  1 

in  which  P  is  the  specific  gravity.    This  is  for  Ventzke's  instrument 
For  the  Duboscq  saccharometer,  the  factor  is  given  by 

0.0628 


P—  1 

To  test  a  lot  of  beets  for  coeflicient  of  purity,  the  juice  should  be 
taken  so  as  to  represent  the  average  juice,  of  the  lot.  A  wedge- 
shaped  piece  should  be  cut  out  of  every  root  picked  out  for  analysis. 
The  thin  edge  of  the  wedge  should  be  at  the  axis  of  the  root,  and 
the  angle  of  each  wedge  should  be  the  same  for  every  piece.  All  the 
wedges  may  be  rasped  on  a  common  grater,  and  the  pulp  obtained 
should  be  pressed  in  a  cloth  so  as  to  obtain  the  juice.  This  is  im- 
mediately neutralized  with  lime,  and  heated,  by  which  a  thick  black 
precipitate  is  obtained.  The  liquid,  after  filtration,  is  light  and  clear 
enough  to  be  placed  in  the  tube  of  the  optical  saccharometer.  The 
density  of  the  filtered  liquid  should  be  taken  to  determine  the  coeffi- 
cient of  purity,  as  the  juice  of  beets  can  always  be  defecated  with  a 
little  lime. 

The  juice  of  sorghum  cane  is  easily  obtained  by  crushing  with  a 
hammer  and  wringing  the  cane  with  the  hands,  if  no  special  appara- 
tus is  at  hand. 
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If  the  coefficient  of  purity  of  a  juice  is  sufficiently  high,  we 
may  in  the  next  place  determine  the  quantity  of  juice  in  a  certain 
weight  of  the  raw  material. 

The  quantity  of  juice  in  the  pulp  obtained  by  rasping  may  be  got 
at  by  drying  a  certain  weight  of  the  pulp  and  determining  the  water 
in  the  pulp  by  loss.  We  also  determine  the  water  in  the  juice  by 
taking  the  difference  between  100  and  the  Balling  degree.  As  all 
the  water  in  the  pulp  is  in  the  juice,  we  have : 

per  cent,  of  water  in  the  pulp. 

percent,  juice  in  the  pulp  — 

per  cent,  of  water  in  the  juice. 

As  to  what  constitutes  a  sufficiently  high  coefficient  of  purity^ 
this  should  be  left  to  the  judgment  of  the  parties  interested.  I  may, 
however,  call  to  attention  that  in  the  North  of  France  in  1879,  a  beet 
was  not  considered  as  fit  to  work  for  sugar,  the  coefficient  of  purity 
of  whose  juice  was  below  79.  For  100  parts  of  dried  juice  the  com- 
position would  be  : 

Pure  sugar 79 

Impurities 21 

We  have  seen  that  in  beet  juice  1  part  of  impurities  prevents  the 
crystallization  of  1.2  parts  of  sugar,  therefore  the  yield  would  be  : 

79  —  (21  X  1.2)  =  79  —  25.2  =  53.8  percent. 

I  have  had  occasion  to  analyze  several  samples  of  beet  roots 
grown  in  the  United  States.  Those  which  gave  the  highest  coeffi- 
cient of  purity  were  from  Delaware,  the  coefficient  of  purity  of  the 
juice  being  63  per  cent.  The  yield  of  sugar  of  the  dried  juice 
would  be 

63  —  (37  X  1.2)  =  63  ~  44.4  =  18.6  per  cent. 

Most  of  the  beet  roots  I  tested  had  a  coefficient  of  purity  below 
60,  and  they  could  not,  therefore,  yield  any  sugar. 

The  coefficient  of  purity  of  the  juice  of  a  sorghum  cane  which  I 
tested  lately  was  44,  and  of  course  no  sugar  could  be  obtained  from 
this  juice. 

It  is  almost  unnecessary  to  state  in  conclusion,  that  the  processes 
described  are  applicable  to  the  sugar  cane,  and  to  other  plants  with 
saccharine  juices. 
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Reports   on  American  cind  Foreign   Patents   Relating  to 

Chemistry. 

American  Patents. 

Coadensed  from  the  Official  Gazette  of  the  U.  S.  Patent  Ofllo«,  by  Arno  Bbhr. 

May  J,  188  L 

240,846.  — Pi  ocess  of  melting  and  purifying  glass.     JACOB  Reese. 

Z40,9!i5.—A/anufaclurf  of  glue.      Friedrich  Seltsam  and  RiCilARD  11 A- 
OEN. 

24Q,879. — Process  of  purifying  saccharine  liquids  of  low  grades.     Arno  Beiir, 
Otto  H.  Krause,  and  Henry  E.  Niese. 

The  solutions  (diluted  to  about  15°  B6  are  treated  with  lime  and 
slightly  heated,  the  flocculent  precipitate  is  removed  by  filtration,  and 
the  caustic  lime  contained  in  the  filtrate  saturated  with  carbonic  acid, 
and  the  liquid  heated  and  filtered.  The  first  and  second  precipitates 
contain  considerable  amounts  of  coloring  and  other  organic  matters. 

240,036. — Apparatus  for^  and  process  of,  cooling  and  refining  oil.      Wm.   O. 
Warden. 

Air  which  has  been  dried  with  sulphuric  acid,  and  cooled,  is  driven 
through  the  oil. 

210,911  and  240,042. — Manujacture  of  artificial  indigo.     Adolph  Bayer. 

Two  methods  for  the  artificial  production  of  indigo,  the  first  from 
inatine  chloride  with  glacial  acetic  acid  and  zinc  dust,  the  second  from 
isatine  with  phosphortrichloride,  acetylchloride,  and  yellow  phosphorus. 

211,056. — Manufacturing  artificial  zvool  from  vegetable  fiber.     MiCHAEL  NEU- 
MANN. 

2W,(f!(i.^  Photographic  paper.     TlIOMAS  C.  XlocHE. 

May  10,  188  L 

2il,lQ^.^Blasting poivder.     Thue  P.  SLEEPER. 
Chlorate  of  potash,  sugar,  and  charcoal. 

211,164.     Process  of  smelting  ores  containing  iron  and  precious  metals.     IIenry 
a.  Spears. 

Mixing  the  ores  with  lead  or  lead-ores,  and  separately  tapping  off 
the  pig-iron  and  base  bullion. 

211,172. — Centrifugal  machine  for  creaming  milJ(^.     David  M.  Webtox. 

2il,20^.^Manufacture  of /glucose.     AMBROSE  G.  Fell. 

The  inventor  claims  the  use  of  nitric  acid  together  with  sulphuric 
acid  for  conversion ;  conversion  at  a  temperature  below  the  boiling  point 
of  water;  use  of  sulphurous  acid  gas  in  the  vacuum  pan. 
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241,203. — Filtering  tank,     AMBROSE  G.  Fell. 

241,207. —  Treating  sorghum  or  ribbon  cane.     WiLLlAM  L.  Gebby. 
The  cane  is  scalded  with  steam  and  then  dried. 

241,216- — Process  of  fusing  and  moulding  iridium.     Jno.  HOLLAND. 

"Raising  the  metal  to  a  high  heat,  then  adding  to  it  phosphorus, 
and  after  the  metal  is  cast  releasing  the  phosphorus  b}'  subjecting  the 
metal  to  heat  in  a  chalk  bath.  *' 

%^l,Z&^.— Perfumed  caustic  soda.     Georoe  T.  Lewis. 

Add  from  10  to  30  drops  of  an  essential  oil  to  every  pound  of  granu- 
lated or  pulverized  caustic  soda. 

241,308.— iVi?r<^/»/.    Samuel  Mellor. 
*'  Stibio-fluorine  salts." 

241,463. — Manufacture  of  fertilizers  from  blood.     RiCHARD   Werdermann. 

"Adding  lime  to  the  fresh  blood,  agitating  the  mixture,  next  pre- 
cipitating the  lime,  and  finally  drying  the  coagulated  blood.'* 

May  17,  188  L 

241,476. —  Treating  cereals  to  separate  the  oily  germs,  fiour^  and  starch  for  the  use 
of  distilleries,  etc.     FERDINAND  Camub. 

Maize  is  soaked  in  a  solution  of  a  sulphite  or  bisulphite,  and  after- 
wards treated  with  a  dilute  mineral  acid.  To  the  sulphurous  acid  liber- 
ated in  this  way  within  the  grain  and  which  is  called  nascent  sulphurous 
acid,  the  inventor  ascribes  a  peculiar  action  on  the  grain,  which  facili- 
tates a  subsequent  separation  of  the  germ^  and  hulls  from  the  mealy 
part  of  the  grain. 

241 ,505. — Jellifying  petroleum  and  other  substances  insoluble  in  water.  Cyprien 
TESSlt  DU  MOTAY,  AUOUSTE  J.  RoSSI,  ALEXANDRE  BOUROOUGNON,  and 

Paul  Casahajor. 

The  process  consists  in  adding  petroleum  gradually,  while  agitating, 
to  a  solution  of  gelatine. 

241,570. — Process  of  lining  Bessemer  converters  or  other  furnaces,  and  the  pre- 
paration of  lime  used  therefor.    Sidney  G.  Thomas  and  Percy  C.  Gil- 

CURIST. 

241,655. — Lactometer.     Friedricu  IIeeren. 

The  color  of  a  thin  layer  of  milk  viewed  against  a  black  back- 
ground is  compared  with  a  scale  of  colors  conveniently  arranged. 

•  

241,661. — Dyeing  colors  on  cotton   or  textile  fabrics.     TuOMAS  and  Robert 
Holliday. 

Azocolors  produced  by  the  action  of  phenoles  upon  diazo  compounds 
are  developed  directly  upon  the  cloth  by  impregnating  it  with  the  two 
solutions  in  succession. 
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* 

2il,((77. — Process  of  preserving  organic  substances.     Charles  F.,  AbthUR 
W.,  and  Albert  L.  Lawton. 

Fruits  are  placed  in  large  receptacles,  which  are  then  filled  with  a 
mixture  of  nitrogen  and  carbonic  oxide. 

241,718. — Method  of  preparing  paper  for  reproducing  drawings  and  designs, 
Henri  Pellet. 

The  paper  is  impregnated  with  a  mixture  of  a  ferric  salt  and  citric 
acid,  and  covered  with  the  drawing  to  be  reproduced,  exposed  to  the 
action  of  light.  Subsequent  washing  with  a  solution  of  yellow  prus- 
siate  of  potash  develops  the  design  in  blue  lines. 

241,718. — Process  of  manufacturing  solid  steel  castings.     JACOB  Reebb. 

241,798. — Manufacture  of  artificial  chinoline.     Zdenko  H.  Skraup. 

Chinoline  is  produced  by  heating  a  mixture  of  nitrobenzole,  aniline, 
glycerine,  and  sulphuric  acid. 

241.772.  ^Process  for  the  treatment  of  flax-seed.     HoMER  T.  Yartaii. 
Moistens  the  seed  before  it  is  extracted,  with  naptha. 

May  2J^  1881. 

241,810. — Composition  of  matter  for  the  manufacture  of  illuminating  candles. 
Richard  F.  W.  Loper. 

Wax,  carbon  oil,  and  animal  charcoal. 

241.868.—  Treating  phosphates  for  fertilisers.     GUSTAV  A.  LlEBIG. 

"  Treating  phosphates  by  mixing  them  with  carbon  and  subjecting 
them  to  heat,  for  fertilizing  purposes." 

2\\,^1. ^Manufacture  of  size.     Emil  R.  VON  PORTHEIM. 

Coagulated  or  insoluble  albuminoid  substances  are  dissolved  in  an 
alkali,  and  the  excess  of  the  latter  is  neutralized  with  muriatic  acid. 

241,003. — Process   of    manufacturing  crystallizable   grape     sugar.      HORACE 
Williams  and  John  L.  Alberger. 

Corn  is  treated  with  hot  dilute'  acid,  and  the  resulting  saccharine 
liquid  is  treated  in  the  usual  way  until  the  final  concentration,  after 
which  the  inventors  claim  to  have  added  the  following  steps,  viz. : 
cooling  of  the  concentrated  syrup,  adding  a  small  percentage  of 
powdered  grape-sugar,  and  pressing  the  mass  after  crystallization. 

241.041. — Method  of  preparing  nitro-glycerine  compounds,     GILBERT  S.  Dean. 

100  pts.  nitro-glycerine,  10  pts.  of  pulverulent  nitro-cellulose,  and 
2  to  8  pts.  water. 

241,958. — System  of  malting,  and  apparatus  employed  therein.     NICHOLAS  G. 

Oalland. 

242,015. — Process  of  and  apparatus  for,  distilling  turpentine.     J  AMES  A.  Mc- 
Creart. 
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%^S^.^Dynng  fibrous  material,     H.  W.  Vauqhan. 

"  Mechanically  incorporating  with  the  fibrous  material  during  the 
process  of  manufacture,  a  mordant,  by  the  aid  of  infusorial  earth  or 
other  suitable  vehicle  for  the  same,  and  an  oleaginous  constituent,  and 
afterward  causing  the  dye-stuff  and  mordant  to  chemically  combine 
to  form  a  fast  color,  by  heating  or  steaming  the  material/' 

May  31,  1881. 

342,171. — Process  of,  and  apparatus  for,  bleaching  and  purifying  liquid  bitumi- 
nous matter.    Victor  vo2?  Ofenheim  and  Rudolph  von  Haidinoer. 

Filtration  through  earthy  substances. 

242,216. — Process  of  evaporating^  crystallizing  and  refining  saccharine  solutions 
and  producing  dry  refined  sugar.     James  A.  MoRRELL. 

Cane-Juice  is  subjected  to  a  series  of  operations  in  which  "deox- 
idized and  electrized  "  air  plays  an  important  part. 

242,263. — Nickel-plating  fiuid.     George  Brucker. 

Nitrate  of  nickel,  hyposulphide  of  soda,  and  cream  of  tartar. 

242,272. —  Treatment  of  the  satiate  liquors  resulting  from  soap-manufacture,  in 
order  to  extract  the  matters  contaitted  therein.     CONSTANT  V.  Clolus. 

242, 337.  — Pi  ocess  of  silvering  glass.     CONSTANT  Laval. 

Two  solutions  of  nitrate  of  silver,  water,  and  aqua-ammonia,  and 
of  nitrate  of  silver,  water,  potassa,  and  pyroxylioe,  are  mixed  and  im- 
mediately poured  upon  the  glass  surface  to  be  silvered. 

242,368.— /'mf^jj  of,  and  apparatus  for,  drying  air.     Georoe  II.  REYNOLDS. 

Air  is  forced,  under  strong  pressure,  through  water.  The  latter 
cools  it  and  takes  up  the  excess  of  moisture  from  the  air. 

June  7, 1881. 

2\2A^^'-'Saccharification  of  amylaceous  matters  by  malt.     AUGUSTE  P.  Dr- 
BRUNFAUT. 

A  process  for  the  production  of  crystallized  maltose  from  starch 
with  malt,  the  activity  of  the  latter  Of  which  has  been  increased  by 
"  oxidizing  its  infusion." 

242,546. — Process  of  manufacturing  and  purifying  gas  for  preserving  purposes. 
Charles  F.,  Arthur  W.,  and  Albert  L.  Lawton. 

Refers  to  No.  241,677. 

242,589.  —J/^M<?</  of  treating  hominy  for  preservation.     Wl  LL  ARD  S.  BoON. 

Hulled  corn  is  wetted  with  a  weak  alkaline  solution  and  then  dried. 

242,624.— /'r^jrwj  of  coating  metals  with  lead,  zinc,  or  tin.     Wm.  Frishmuth. 

Iron  is  first  nickel-plated,  and  then  immersed  into  the  molten 
metal. 


«  AMERICAN  PATENTS.  161 

342,703. — Apparatus  for  separating  and  recoveting  the  fatty  matters  from  bones, 
Fkiedrich  Seltsah. 

242 J07. — Azo-cohr,    Jahbs  H.  Stebbins,  Jr. 

The  product  of  the  reaction  of  mono-sulpho  acid  of  betanaphthol  on 
a  mixture  of  diazobenzole  and  diazonaphthalene. 

June  H,  1881. 

242,783. — Explosive  compound,     John  M.  Lewin. 
Nitro-glycerine,  cellulose,  and  nitre. 

242,855. — Dyeing  fabrics  with  aniline  colors,     Nicholas  C.  Armamd  and 
Jacques  E.  Bebton. 

Aniline  colors  are  made  soluble  in  benzine  by  the  admixture  of  oil. 

243.000.  — Method  of  dyeing  leather  black,     NiELS  O.  SoERENSEN. 
Tanned  leather  is  treated  with  a  vanadium  salt. 

June  2/,  1881. 

lA&S^X^ Preserved  tuood,     Jos.  H.  CONNELLY. 

Wood  saturated  with  a  solution  of  sulphate  of  ammonia. 

243,141. — Dyeing  mixed  fabrics,     JuLES  J.  Leloir. 
A  mordant  of  a  complex  composition. 

243,178. — Process  of  manufacturing  an  inspissating  apid  sizing  paste  from  ani- 
mal proteine,    Emil  von  Portheim. 

Insoluble  albuminoid  substances  treated  with  caustic  alkali. 

243,233. — Filtering  liquids  and  apparatus  therefor,     JoHN  F.  C.  FarQUHAR 
and  Walter  Oldham. 

243,265.— /'///^r.    John  W.  Hyatt. 

243,310. — Process  of  separatiug gypsum  from  the  solutions  of  starch  sugar  pro- 
duced by  treating  the  latter  with  sulphuric  acid,     Carl  Scheibler. 

If  a  grape-sugar  solution,  containing  sulphate  of  lime,  is  boiled  with 
oxalate  of  barium,  two  insoluble  compounds,  oxalate  of  lime  and  sul- 
phate of  barium,  are  formed. 

June  28, 1881. 

243,377. — Process  of  manufacturing  fatty  acids  for  making  candles.     ARM  AND 

Mueller  Jacobs. 

243,878. —  Turkey-red  mordant.     Arm  AND  MuELLER  Jacobs. 

248,428.  —Galvanic  battery.     Joseph  H.  Cheever. 

243,432. — Explosive  compound,     Silas  R.  Devine. 
Chlorate  of  potash  and  nitro-benzolc. 
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248,510. — Process  of  obtaining  perfume  of  natural  flowers  and  apparatus  there- 
for.   RoBT.  A.  Cheesebrough. 

The  absorbing  material  is  placed  on  trays  in  a  closed  compartment 
which  also  contains  the  flowers. 

242,635. — Manufacture  of  aluminous  cake,     CoNRAD  Se^cPER. 

Al jminous  sulphate,  in  a  semi-fused  condition,  is  treated  with  zinc- 
dust. 

243,660. — Method  or  process  of  manufacturing  glucose  from  grain,     HORACE 
Williams  and  John  L.  Alberoer. 

The  inventors  claim  *'the  process  of  washing  off  and  eliminating 
the  impurities  of  crystallized  grape-sugar,  by  pressure  or  centrifugal 
force." 

243,673. — Method  of  treating  copper  ores  containing  precious  metals.     Paul  O. 
L.  G.  Designolle. 

July  5,  1881. 

243,685.  — Gelatine  prepared  in  the  form  of  dried  foam.     Reuben  Brooks. 

A  foam  produced  from  the  solution  by  blowing  air  into  it  is  dried 
in  a  current  of  dry  air. 

243,757. — Manufacture  of  soap.     Paul  Casamajor. 

Ordinary  soap  is  melted,  and  while  it  is  rapidly  agitated,  spirits  of 
turpentine  or  heavy  oil  of  petroleum  is  added,  when  the  whole  combines 
to  a  uniform  mass,  which  hardens  on  cooling. 

243,789. — Method  of  and  composition  for,  lining  plumbago  crucibles.     John 
Pedder. 

The  crucibles  have  a  glaze  composed  of  plumbago,  silica,  salt,  and 
clay-water. 

243,827. — Manufacture  of  lactates.     Chas.  E.  Avery. 

"Manufacturing  lactic  acid  by  the  fermentation  of  a  sugar  of  vege- 
table origin  with  a  lactic  ferment  in  the  presence  of  nitrogenous  matters, 
chiefly  of  vegetable  origin,  and  of  a  substance  suitable  to  gradually  neu- 
tralize the  acid  as  fast  as  formed." 

243,850. — Furnace  for  the  reduction  of  zinc,  cinnabar,  and  other  ores.     S.\MrEL 

G.  Clark. 

248,910. — Process  of  manufacturing  distilled  spirits  from  grain.     Thomar  A. 
and  William  T.  Jebb. 

Corn  is  steeped,  ground,  and  beaten.  It  is  then  sifted  with  water 
and  separated  into  a  flnely-disintegrated  portion  which  passes  through 
the  sieve  and  into  another  portion  which  is  retained  on  the  sieve,  and 
which  the  inventors  call  "bran  and  gluten."  Only  the  former  is  to  be 
used  in  the  manufacture  of  alcohol. 

243,923. —  Tanning  process.     Robert  Koenitzer. 
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248,086.-5^/.    RoBBBT  A.  McCullouoh. 

%4Z,9d&.— Grinding  and  sieving  caustic  alkali,     WiLLIAM  G.  Mbmziks. 
It  is  done  while  the  substance  is  still  hot. 

"lA^,^^,^  Manufacture  of  sulphate  of  alumina,    BENJAMIN  E.  R.  Nbwlanim. 

The  sulphate  of  alumina  is  allowed  to  crystallize,  and  the  mother- 
liquor  containing  the  impurities  is  removed  by  pressure  or  centrifugal 
force. 

243,963.  —  Trecctment  of  horn  shavings.     JuLlUS  Pathe. 

They  arc  treated  with  boracic  and  arsenious  acids,  and  then  heated 
to  120**  C. 

2i3,d91 .  ^Manufacture  of  soda,     Ernest  Solva Y. 

"  Mixing  soda  with  the  bicarbonate  of  soda  previous  to  the  intro- 
duction of  the  bicarbonate  into  the  decomposing  apparatus." 

•/w/y  12,  1881. 

244,080. — Composition  for  dissolving  the  coating  of  gold  in  ore.     JOHN  P.  SAN- 
DERS. 

Cyanide  of  potassium  and  phosphoric  acid. 

"^^M^-— Electro-deposition  of  metal,     Paget  Hioos. 

Refers  to  the  production  of  aluminium  from  its  borate  "by  galvanic 
deposition. 

JmI\I  19,  1881. 

244,421. — Means  for  extinguishing  fire  in  oil-tanks.     CUAB.  Barnes. 

244  445.  ^Process  of  producing  alloys  for  anodes.     WiLLI  AM  Frishmuth. 
Refers  to  the  production  of  an  alloy  of  nickel  and  aluminium. 

244,674. — Preparing  and  bleaching  jute.     JOSEPH  J.  SacHS. 

My  26,  1881. 

244,757. — Coloring  matter  pom  tetranitro-naphthol.     Emil  Labiiardt. 

By  the  energetic  action  of  nitric  acid  on  monobromnaphthalene  te- 
tranitro  naphthol  is  produced. 

244,788. —  Treating  caoutchouc  ivith  hydrocarbon  oils,     LUDWIO  Beckebs. 

A  solution  of  caoutchouc  in  a  "  hydrocarbon  oil  "  of  fcO-300'  C. 
boiling  point  is  used  for  waterproofing. 

244,872. — Method  of,    and  apparatus  for,    manufactwing  artificial   leather. 

EwALD  Fischer. 
244,875. — Galvanic  batter)'.    John  H.  A.  and  Anton  H.  B.  Folkers. 

244,902. — Production  of  saccharine  substances.     S.  H.  JOHNSON. 

The  inventor's  process  of  treating  grain  which  has  been  impreg- 
nated with  dilute  sulphuric  acid  in  a  peculiarly  constructed  converter, 
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with  steam  of  high  pressure,  has  been  foand  to  be  also  applicable 
to  brewers'  or  distillers*  gralos  for  the  prodaction  of  saccharine  solu- 
tions therefrom. 

Au4/Hst2,  1881. 

245,229, — Distillimg,  foruUmsing^  amd  rffrigerating  apparatus.     DesiRE  F.  Sa- 
TALLE. 

August  9,1881. 

245,274. — Mfchanism  for^  and  process  oj\  extracting  oil  from  oleaginous  mate' 
rials.     FRA2CCI8  H.  Bteblet. 

2^,k\\. —Phosphorescent  composition.     Merriix  B.  Shebwood. 

Sulphides  of  calcium  combined  with  carbonate  of  lime,  magnesia, 
and  silex. 

245,568. — Apparatus  for  testing  hydrocarbon  fluids.     Geobge  M.  Saybolt. 

August  16,  1881. 

245,633. — Process  of  manufacturing  oleaginous  mordants.     ArmaJ^D  Muellkk 

Jacobs. 

245,661. — Manufacture  of  potassium  ferrocyanide.     Theodob  RicHTEBS. 

Nitrogenous  substances  are  impregnated  with  a  solution  of  carbon- 
ate of  potassium  dried  in  an  atmosphere  of  carbonic  acid  and  then  cal- 
cined in  retorts.    The  mass  is  afterwards  boiled  in  contact  with  iron. 

245, 701 .  —  Thickener  for  mordants  and  colors.     JOHN  BCBTOX. 
The  substance  recommended  is  glucose. 

245, 750.  — Manufacture  of  sulphate  of  alumina.     CoNRAD  SEMPER. 

The  impure  solution  is  in  the  form  of  a  spray  treated  with  sul- 
phurous acid,  or  sulphuretted  hydrogen,  in  order  to  reduce  ferric  sul- 
phate. 

245,809. — Manufacture  of  sugar.     Emil  Fl^I8CHI$r. 

Refers  to  the  recovery  of  sugar  from  beet-root  molasses  by  means  of 
a  bibasic  saccharate  of  strontia. 

245,853.— //?^nr<//>///  scale.    William  J.  Miller. 
ji  ugmt  S3  J  1881. 

245,952. — Manufacture  of  plastic  compounds  from  pyroxylene.     Samitel  J. 
lIoGGBON  and  Geobge  C.  Pettis. 

The  pyroxylene  to  be  used  is  treated  with  sal-ammonia  in  order  to 
render  it  less  explosive. 

245,955.  —Manufacture  of  soap.   Bekno  J  affe  and  LuDWiG  Dabmstaedter. 

The  process  of  salting  soaps  with  sulphate  of  soda  for  the  purpose 
of  obtaining  a  waste  lye  from  which  glycerine  is  produced. 
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846,075. — Purifying  vegetable  oils,  and  separating  them  from  solvents.    Francis 
H.  Bterley. 

First  steam  and  then  air  is  blown  through  the  heated  oil. 

246.096. — Process  of  solidifying  crude  and  refined  petroleum.     Peter  Ditmar. 

Two  to  three  per  cent,  of  tallow-soap  are  to  be  dissolved  in  the  oil. 
« 

246,201 .  ^Electro-chemical  treatment  of  ores.     Emile  Reykier. 

The  object  is  to  recover  certain  metals  from  their  ores,  and  at  the 
same  time*to  generate  electricity  for  general  application. 

2ARJXt\.—Atocolor.    Julius  Schuncke. 

The  product  of  the  reaction  of  diazo-azoxylole  upon  betanaph- 
tholedisulpho  acid,  called  ttrchil-red. 

246,242. —  Treatment  of  tank  waters  of  slaughterhouses,  etc.     Bruno  Terne. 

These  waters  are  to  l)e  concentrated,  mixed  with  sulphuric  acid, 
and  this  mixture  used  for  the  treatment  of  phosphatic  substances  for  the 
production  of  a  fertilizer. 

246.262. — Method  of.  and  process  for,    manufacturing  glucose  from    grain. 
Horace  Williams  and  John  L.  Alberger. 

Grain  is  boiled  with  very  weak  acid  just  long  enough  to  render  all 
the  starch  soluble.  The  liquid  is  then  separated  by  filtration,  and  by 
adding  more  acid  and  boiling  the  conversion  is  completed. 

246,272.— w4k?  coloring-matter.     Heinrich  Baum. 

The  product  of  the  reaction  of  diazobenzolesulpho  acid  upon  beta- 
naphtholemonosulpho  acid. 

A  wjmt  30,  1881. 

%^,2Stl.—Afethyl'blue  color.     Carl  A.  Martins. 

The  dye-stuflf  is  produced  by  reducing  "methyl-orange  No.  3** 
with  sulphohydrate  of  ammonia,  and  oxidizing  it  afterward  with  per- 
chloride  of  iron 

246,896. — Apparatus  for  concentrating  sulphuric  acid.      CiRBAR  KoLRB  and 
Theodor  Lindfors. 

246,398. — Afethod  of  dephosphorizing  crude  ccut-iron.     Louis  G.  Laurbau. 

24^,^2^.— Lubricating  compounds  for  car-axles,  etc.     George  H.  Merrill. 
Tallow,  rosin,  petroleum-tar,  milk  of  lime,  and  graphite. 

SeptemJper  6, 1881. 

246,614. — Compound  hydrocarbon  fuel.     JoifN  P.  JoNES. 
Infusorial  earth  impregnated  with  petroleum. 

246,616. — Desiccating  machine.    Cornelius  Kimplrn. 

246,762. — Preserving  ivood.     Erwin  Haoen. 

Uses  a  solution  of  chloride  of  zinc  and  sulphate  of  lime  in  water. 
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246.793. — Proctss  of  disdUimg  aUokoL     Chabi.KH  W.  Lawrekce. 

Adds  powdered  charcoal  to  the  fennented  mash  Ylefore  distilling. 

246,816. — Method  of  utilizimg  the  residue  of  the  acid  treatment  of  grain  and 
other  materials  for  the   manufacture  of  alcohol.     EuOENE   PoRION  and 

Louis  Mehat. 

'*  Subjecting  said  residue  to  pressure  in  filter-presses  and  obtaining 
therefrom  both  oil  and  oil  cake." 

September  IS,  18SL 

246.891. —  Treatment  of  pyroxylene.     CHARLES  S.  LoCKWOOD. 
It  is  mixed  with  a  solution  of  camphor  in  chloral. 

246,900. — Process  of  obtaining  pure  juice  from  sugar-cane.     WiLLlAM  A.  MAR- 
TIN. 

The  cane  properly  sliced  is  treated  with  steam  in  a  closed  vessel, 
and  the  remaining  juice  washed  out  with  water. 

246,906. — Process  of  producing  a  metal  high  in  phosphorus  and  carbon  and  low 
in  silicon.    Jacob  Reese. 

246,949. — Apparatus  for  the  continuous  distillation  of  ammonia.     HERMANN 

Grueneberg  and  Jacob  Gareis. 

246,958. — Polishing  composition.     ALEXANDER  Levett. 

Uses  glucose  as  a  base  for  holding  the  polishing  materials. 

247,046. — Process  of,  and  apparatus  for,  making  ammonium  sulphate.    HUBERT 
Grodven. 

247,083. — Process  of  manufacturing  carbons.     HiRAM  S.  Maxim. 

Heats  carbonized  strips  to  be  used  in  electric  lamps  by  an  electric 
current  in  an  atmosphere  of  naphtha  vapor  in  order  to  stiffen  and 
strengthen  them. 

SepterrJ^er  20,  188  L 

247,152. — Process  of  treating  com  in  the  manufacture  of  starch,  glucose^  and 
other  products  therefrom.     Arno  Behr. 

This  process  is  ba.sed  on  the  fact  that,  by  a  proper  treatment  of 
steeping,  crushing,  and  disintcgniting,  the  germs  of  corn  are  obtaine^l 
almost  unbroken  and  free  from  the  mealy  parts  and  the  hulls.  If  then 
sufficient  water  is  added  to  bring  the  mixture  of  meal  and  water  to  about 
10'  B6  density,  the  germs  rise  to  the  top  while  the  hulls  sink.  The 
process  is  conducted  in  a  special  apparatus  which  effects  a  continuous 
separation  of  the  substance  of  the  corn  into  germs,  hulls,  and  mealy 
parts. 

247,271. — Method  of  making  lime  brick.     Jacob  Rerbe. 

Uniting  the  particles  of  indurated  lime  by  the  use  of  a  fluid  silicate 
of  lime. 
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247.288. — Process  of  manufacturing  sugar.     JpHN  L.  Alberoer. 

Corn  is  treated  with  water  and  steam  under  pressure  until  all  the 
8tarch  is  liquified.  The  solution  is  separated  from  the  insoluble  residue 
by  filtration,  and  then  converted  in  the  usual  way. 

247.388. — Method  of  filtration.    George  F.  Meyer. 

Filtration  of  saccharine  solutions  through  granular  mineral  sub- 
stances instead  of  through  charcoal. 

247,455. — Method  of  treating  grape-sugar  or  glucose  for  the  purpose  of  refining 
the  same.      IIORACE  WlLLIAMR  and  JoHN  L.  AlBERGBR. 

The  inventors  propose  to  eliminate  the  bitter  and  other  impurities 
of  raw  grape-sugar  solutions  by  fermentation.  The  specification  omits 
to  state  how  this  fermentation  is  to  be  conducted. 

Septemf>er  2J^  188 L 

247,484. — Hardening  copper.     Aknie  Getchell. 

Addition  of  a  compound  of  potash,  alum,  bone-dust,  and  zinc. 

.      247,804. — Centrifugal  creamer.     GUSTAP  DE  Laval. 

247,834.  —Manufacture  of  hard  rubber.     TnOM AS  J.  M A YALL. 

Mixing  pure  rubber  with  sulphide  of  antimony,  and  curing  the 
compound  by  heat. 

2i7,967.—/fefinin£  starch  sugar.     Franz  Soxolet. 

The  process  of  refining  consists  in  treating  impure  grape-sugar  with, 
or  recrystallizing  it  from,  methyl  or  ethyl  alcohol,  and  removing  the 
alcoholic  solution  containing  the  impurities,  by  pressure  or  centrifugal 
force.  If  a  concentrated  solution  of  the  purified  grape-sugar  is  allowed 
to  solidify  at  a  temperature  above  SO**  C. ,  hydrate  of  grape-sugar  of  a 
distinct  crystalline  structure  is  obtained. 

247,958. — Refining  and  crystallizing  starch  sugar.     Franz  Soxhlet. 

Crystallized  anhydrous  grape-sugar  is  produced  from  a  solution  of 
grape-sugar  in  methylic  alcohol. 

OcUei^  //,  188  L 

248,041.— >Vtf J/.     William  H.  Higgins. 

Adds  glycerine  to  the  mixture  of  yeast  and  starch. 

248,153. — Process  of  preparing  leuco-base  of  aniline-blue.     Otto  Fischer. 

The  process  consists  in  making  para-amidobenzaldehyde  react  upon 
a  mixture  of  diphenylamine  and  methyldiphenylamine  in  the  presence 
of  chloride  of  zinc. 

248,154. — Process  of  preparing  coloring  matter.     Otto  Ftscher. 

If  para-amidotx'nznldchyde  is  made  to  react  upon  a  mixture  of  ani- 
line and  toluidine  the  Icuco-base  of  rosaniline  is  pro<luced. 

248.183. — Apparatus  for  meteorology.     Wilhelm  Klinkerfues. 
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2^,2^.— Coloring  matter.     Otto  N.  WiTT. 

A  violet  dye  formed  by  the  action  of  nitroeodimetbylaniliDe  on  me- 
taplienylenediamine. 

October  18,  188L 

248,313.—  Glucose.    Frank  Hioel. 

Tlie  root  of  the  plant  manihot  is  used  for  the  manufacture  of  glu- 
cose. 

%^,Z\^.-^Atanu/acture  of  soap.     Charles  S.  HiOGiNS. 

248,843. — Process  of^  and  apparatus  for,  cleansing  meal  from  which  oil  has  been 
extracted.     Raymond  8.  Perrin. 

248,418.— C<^»»/^«/«/  of  celluloid  and  luminous  material.     ISAAC  W.  Drum- 
MOND. 

Celluloid  and  sulphide  of  calcium. 
248,425. — Apparatus  for  producing  high  vacuums.     Thomas  A.  Edison. 

248,481. — Preserving  fruit.    Thomas  A.  Edison. 

The  fruit  is  placed  in  a  glass  vessel  which  is  scaled  by  fusion  after 
a  high  vacuum  has  been  produced. 

October  25,  188  L 

%^S^fi^.— Apparatus  for  collecting  waste  hydrogen  in  the  manufacture  of  iron  unre. 
Richard  N.  R.  Phelps. 

248,632.--/'w^«j  of  purifying  gas.    Francis  J.  Bolton  and  James  A. 
Wanklyn. 

Dry  superphosphate  is  used  in  which  tlie  free  acid  has  been  neu- 
tralized with  ammonia-water. 
ff 
248, 654. — Secondary  electric  battery.     Paul  J abloc  HKOPF. 

248,674. — Manufacture  of  annealed,  hardened,   and  toughened  glass   articles. 
Frederick  Siemens. 

248,768.— /'iV/^r.    JuAN  F.  N.  Macay. 

248,769. — Electrophorc,  or  secondary  battery.     ,TamE8  A.  Malloney. 

248,797. — Method  of  preserving  milk.     GusTAV  RoTHE. 

The  caseine  is  coagulated  by  addition  of  lactic  acid,  the  clear  liquid 
evaporated  to  dryness  and  mixed  with  the  dried  caseine. 

248,800. — Apparatus  for  treating  mineral  and    other  substances    with   acids. 
AliED&B  M.  G.  SiSBILLOT. 

248,833. — Compound  for  the  desulphuration  of  liquids  and  gases.     Friedrich 
Lux. 

"Artificial  peroxide  of  iron  combined  with  alkalies.'* 
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Navemher  1,  188L 

348,904. — Gum  substitute,    Obokoe  F.  Wilson  and  Philip  O'Reilly. 

In  the  manufacture  of  dextrine  from  starch,  hydrochloric  acid  is 
used  instead  of  nitric  acid,  and  the  material  kept  flowing  in  a  continu- 
ous stream  and  agitated  wliile  being  roasted. 

848,972. — Manufacturing  glucose  or  grape-sugar.      HORACE  WiLLIAMB  and 
JoBN  L.  Albbroeb. 

"Grinding  the  corn  wet,  then  washing  and  separating  the  starcli 
from  the  busk,  then  taking  it  directly  from  the  separator  to  the  cooker, 
converting  it  into  dextrine  and  filtering  it  before  saccharification." 

24&,ld6.— Production  of  coloring  matter.     OXTO  N.  WiTT. 

A  dark- red  dye  formed  by  the  action  of  nitrosodimethyl  aniline  on 
metatoluylenediaminc.  belonging  to  a  class  of  coloring  matters  called  in- 
dophenols  by  the  inventor. 

Noveraber  8,  1881,      . 

849,161. — Apparatus  for  making  vinegar.     J  AS.  CUSHINO. 

249,420. — Process  for  manufacturing  phosphorescent  substances.      ORLANDO 
Thowless. 

November  15,  1881. 

849,490. — Explosive  compound.     Carl  W.  Volney. 

A  mixture  of  monochlord in i trine  and  nitrate  of  potassium. 

249,506. — Manufacture  of  soap.      MiouBL  DE  LA  Veoa  and   Luiz    d'Oli- 
VEIRA. 

Ca'«tor-oil  soap. 

249,548. — preparing,  indurating,  and  solidifying  calcareous  lining  materials  for 
furnaces.     JacOB  Reese. 

Melts  the  carbonates  of  lime  or  magnesia  under  sufficient  pressure 
to  prevent  tlie  escape  of  the  carbonic  acid. 

249.701. — Explosive  compound.     Thomab  Varney. 

249,731. — Apparatus  for  separating  fluids.     GusTAP  DE  Laval. 

AW;/iA^r  2'H,  1881. 

249,856.— /'r^j^rr'iw^  7vood.     Samuel  R.  Percy. 

A  solution  containing  a  resinous  gum  and  picric  acid  is  used. 

249,986. — Coloring  matter.     Johannes  H.  H.  O.  Guerke. 

"  Produced  by  the  action  of  the  disulpholKJtnnaphtholic  sodium 
salt,  insoluble  in  alcohol,  on  the  diazoic  derivative  of  para-amidocinna- 
mic  acid  methyl ic  ether.'* 

250.009. — Lubricating  compound.     Edmund  Smalley. 
Tallow,  pine-tar,  and  sulphur. 
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250,035  and  ^i^.im.— Manufacture  of  artificial  indigo.     Adolfh  Bakteb. 

Orthonitrophenylpropiolic  ether,  on  reduction  with  sulphhydrate  of 
ammonium,  gives  indogenic  ether,  from  whtch  indogenic  acid  can  be 
obtained  by  treatment  with  caustic  alkali.  Indogenic  acid,  under  the 
influence  of  heat,  is  transformed  into  indogen.  Both  these  substances 
can  be  used  for  the  production  of  indigo-blue. 

250,088. — Manufacture  of  crimson  coloring-matter.     HeikRICH  ^UM. 

It  is  produced  **  by  the  action  of  the  disulpho  betanaphtholic  so- 
dium salt,  insoluble  in  alcohol,  on  the  diazoic  derivative  of  amido-para- 
creosotc-methylic  ether." 

November  29,  188 L 

2/5Q,(y7\.— Process  of  manufacturing  albumen.     Uno  H.  HliiLMANN. 

Crushes  Ash-spawn  with  water  and  evaporates  the  solution  under  a 
vacuum  at  a  temperature  low  enough  to  prevent  coagulation. 

'i^50,\\l.— Manufacture  of  glucose.     Hbnry  A.   Weber  and  Mellvill,  A. 

SCOVELL. 

The  application  of  the  seeds  of  the  sorghum  plant  to  the  manufac- 
ture of  starch  and  sugar. 

250, 118. — Process  of  manufacturing  sugar  and  syrup.     Henry  A.  Weber  and 
Met.vill  a.  Scovell. 

The  process  refers  to  the  treatment  of  sorghum-juice,  which  con- 
sists in  exactly  neutralizing  the  juice  with  lime  and,  after  boiling  and 
defecating,  Altering  it  through  bone-black. 

250,201 .  —  Sulphonated  compound  of  rosaniline.     Heinrich  Card. 

Trisulpho  rosaniline  produced  by  the  action  of  crystallizable  sul- 
phuric acid  on  rosaniline. 

250,247.  — Manufacture  of  rosaniline  colors.     JoUN  IIoLLiDAY. 
Another  sulpho-conjugatcd  compound  of  rosaniline. 

250,326.— //f<?jriV/i»rt^/^  alloy.     Peter  de  Villibrs. 
An  alloy  of  tin,  lead,  and  silver. 

Deoemher  6,  188  L 

250,333. — Process  of  manufacturing  crystallized  ankydrate  of  grape-sugar  from 
a  watery  solution  of  grape  sugar.     Arno  Beiir. 

From  concentrated  solutions  of  high  purity  grape-sugar  crystallizes 
in  the  anhydrous  form,  and  not,  as  was  generally  believed,  as  a  hydrate. 
If  this  crystallization  is  properly  conducted  and  the  liquid  part  removed 
by  means  of  a  centrifugal  machine,  crystallized  anhydrous  grape-sugar 
in  the  form  of  blocks  resembling  hard  cane-sugar  in  appearance  can  be 
produced. 
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850,884. — Mtthod  of  refining  grape-sugar.     Arno  Behr. 

Even  in  a  concentrated  solution  of  ordinary  grape-sus^ur  of  moder- 
ate purity  a  crystallization  of  aniiydrous  grape-sugar  can  be  induced  if 
a  very  small  quantity  of  crystallized  anhydrous  grape-sugar  is  stirred 
into  the  solution.  On  this  observation  is  based  a  process  for  making 
from  the  product  of  the  conversion  of  starch  a' grape-sugar  of  great 
purity,  by  crystallizing  it  and  removing  the  impure  liquid  by  means  of 
a  centrifugal  machine. 

250,416. — Manufactufe  of  sulphuric  acid.     FREDERICK  Benker  and  Henri 
Lasne. 

*'  Mixing  sulphurous  acid  gas  with  the  gases  which  enter  the  Gay- 
Lussac  tower." 

2.10.418. — Apparatus  for  filtering  liquids.     FraN(;oI8  A.  BoNNEFlN. 
250,524. — Process  of,  and  machinery  for,  refining  para ffine  and  other  7oaxy  mat- 
ter.   Daniel  T.  Gray. 
250,(H)5. — Manufacture  of  white  lead.     William  Thompson. 

Acetic  acid  vapor  and  air.  and  afterwards  carbonic  acid  and  air, 
are  blown  over  sheet  lead  contained  in  a  closed  chamber. 

^,824. — Mode  of  making  sugar.     WiLLiAM  LiTTLEJOHN. 

The  defecation  of  the  juice  with  lime  and  the  bleaching  with  l)i- 
sulphite  of  lime,  shall  be  conducted  in  the  following  new  and  and  pecu- 
liar manner,  viz.  :  Successive  additions  of  these  chemicals  shall  l>e 
made,  and  after  each  addition  it  shall  be  ascertained  with  a  small  sam- 
ple, "  by  ocular  test."  if  a  further  addition  produces  an  improvement. 

December  20,  188  L 

251,145. — Explosive  compound.     GuSTAV  voN  Planitz. 

The  product  of  a  treatment  of  rosin  with  nitric  acid. 

251,162—251 ,164. — Dye-stuff  or  coloring  matter.     Heinrtch  Baum. 

The  first  is  the  product  of  the  reaction  of  the  disulpho  betanaph- 
tholic  sodium  salt,  soluble  in  alcohol,  on  diazobcnzol;  the  last,  of  a  mix- 
ture of  two  disulpho-betanaphtholic  acids  upon  diazonaphthjilete  ;  the 
middle  number  only  mention?  a  deep- red  scarlet  dye-stuflf. 

251,187. — Zinc  pigment,  and  process  of  making  the  same.     JOHN  Cawley. 

Precipitated  sulphide  of  zinc  and  sulphate  of  barium  are  intimately 
mixed  with  caustic  magnesia,  calcined  and  i^round. 

251,279. — Manufacture  of  paint  for  ships'  bottoms,  etc.     Samuel  R.   Percy 
and  Henry  A.  Mott,  Jr. 

A  paint  containing  picric  acid  or  its  salts. 
December  27,  J88L 

251,891. — Manufacture  of  friction  matches.     Louis  Waoner. 

Gives  the  following  proporticms  of  a  composition  for  topping 
matches  :    Hyposulphite  of  lead  84,  peroxide  of  lend  5,  chlorate  of  pot- 
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ash  16.  gray  sulpburet  of  antimony  6,  pulverized  charcoal  5,  pulverized 
glass  10,  saltpetre  4,  sulphur  1,  dextrine  H,  Cologne  glue  H,  water  80 
parts 

251,473  and  251,474. — Insulating  composition  or  compound  for  coating  electric  or 
other  wires  and  conductors.     FREDERICK  W.  SCHROEDEB. 

Glue,  mastic,  dextrine,  chrome-alum,  chloride  of  iron,  and  glycer- 
ine, with  or  without  asbestos  and  albumen. 

251 ,499. — Manufacture  of  a>  Hficial  indigo.     Adolph  Baeter. 

The  claim  is  for  a  new  derivative  of  orthonitrophenylpropiolic 
acid  called  orthonitro-acetenylbenzene,  from  which  indigo  can  be  ob- 
tained. 

251,500. — Manufacture  of  artificial  indigo.     Adolph  Baeter. 

Another  substance  fron\  which  indigo  can  be  obtained  is  di-isatogen, 
made  from  orthodinitro-acetenylphenyl  with  fuming  sulphuric  acid. 

251 ,  501 . — Man  ufacture  of  soluble  derivatives  of  indigo-blue.    Adolph  B  AETER. 

Indigo-white  sulphuric  acid  is  produced  by  heating  a  mixture  of 
indigo,  ferrous  sulphate,  caustic  potash,  and  an  alkaline  pyrosulphate. 

251,671. — Preparation  of  new  material  for  the  manufacture  of  artificial  indigo. 
Adolph  Baeyek. 

This  material  is  orthodinitrodiacctenylphenyl,  prepared  from  or- 
thonitro-acetenylbenzene by  a  process  which  cannot  be  here  described. 


Foreign  Patents 

Condensed  from  R.  Kieobrmann's  Report  to  the  German  Chemical  Society, 

by  Otto  H.  Krausb. 

• 

J.  W.  Klingiiammer,  Braunschweig  :  Preparation  of  saccharate  of  lime  from 
"  Melassekalk  **  ^  by  means  of  paraffine  oil  and  other  unsaponifiable  oils  of  high  boil- 
ing points.  (Germ.  P.,  No.  11365,  February  28,  1880.)— The  syrup  lime  is 
treated  successively  with  water  of  SO'^-OO"  C.  and  parafflne  oil  of  100°-120'' ;  the 
latter  displaces  the  lye  formed  by  the  water  in  from  2  to  3  hours.  The  oil  dis- 
solves organic  bases  contained  in  Xhe  syrup  lime.  Then  water  of  80*'-90^  C.  in 
its  turn  displaces  the  oil.  Finally,  the  oily  syrup  lime  is  mixed  with  one-sixth  of 
its  bulk  of  water  and  heated  by  steam,  whereby  it  melts,  the  oil  forming  a  layer 
on  the  surface  of  the  liquid.  After  syphoning  it  off  and  treating  with  acid,  to 
obtain  the  organic  bases,  it  can  be  used  over  again.  Instead  of  the  water,  very 
dilute  alcohol  may  be  employed. 

O.  H.  KraUSE,  Jersey  Oity  :  Improvements  in  appamt us  for  separating  liquids 

from  solid  matters  by  means  of  centrifugal  force.  (Germ.  P.,  No.  11778,  January  24, 

1880.)— Consists  of  suitably  shaped  vessels  of  metal,  glass,  porcelain,  etc.,  which 


*  Meltxsitkatk.Syx\x\t  lime  is  an  impure  saccharate  of  lime  and  is  made  by  mixing  the  low 
(irrade  syrups  of  beet-sugar  factories  and  refineries  with  sufficient  powder  of  slaked  or  unslaked 
lime  to  form  a  dry,  porous  mass.— O.  H.  K. 
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can  be  tightly  closed  and  placed  into  the  revolving  basket  of  a  centrifugal  ma- 
chine.  Each  vessel  is  divided  into  two  compartments  by  means  of  a  perforated 
vertical  diaphragm  and  an  inclined  wall  ;  the  latter  docs  not  quite  extend  to  the 
top.  The  cliamber  next  to  the  center  of  the  basket  is  filled  with  the  mixture  to 
be  operated  upon.  The  outer  one  receives  and  retains  the  liquid  which  is 
driven  into  it  by  centrifugal  action,  the  inclined  wall  preventing  its  return  to 
the  dried  substance.     See  also  this  Journal,  i,  506. 

I.  BoKNY.  Stulberg  :  Gas-meter  for  chemical  analyses.  (Germ.  P.,  No.  12360, 
June  1,  1880.)— Thii4  apparatus,  which  is  intended  for  aspirating  and  measuring 
large  quantities  of  gas,  consists  of  a  measuring  ve^tsel  containing  a  syphon,  and 
IS  suspended  by  means  of  a  spiral  spring  over  a  vcs«el  of  water  having  a  con- 
stant level,  under  the  surface  of  which  the  longer  leg  of  the  syphon  passes.  The 
m2i<turing  vessel  is  so  connected  with  the  service  pipes  as  to  carry  on  its  func- 
tions automatically. 

G.  BoRSCHE  and  I.  Brubnjes.  Leopoldshall  :  Improvements  in  the  method 
of  working  kainiie.  (Germ.  P.,  No.  12875,  April  17.  1880.) — Relates  to  improve, 
ments  upon  Germ.  P.,  No.  10701.     See  this  Journal,  2,  406. 

Hugo  MI^LLER,  Kohlscheid  :  Manufacture  of  aluminic  hydrate  and  alkalies 
from  native  aluminic  silicates.  (Germ.  P..  No.  12947,  April  13,  1880.) — Aluminic 
silicates  are  intimately  mixed  with  limestone,  magnesite,  or  dolomite,  and  then 
with  alkaline  hydrates,  carbonates,  etc.,  and  heated  to  bright  redness.  From 
the  alkaline  aluminate  extracted  from  the  mass,  aluminic  hydrate  and  alkaline 
carbonates  are  obtained  in  known  manner. 

Badische  Anilin  und  Sodafabrik.  Ludwigshaven  :  Production  of  coloring 
matters  by  the  action  of  diazo-anisols  upon  nap ht hols  and  naphtholsulphonic  acids. 
((Jerm.  P..  No.  12451,  Jan.  3, 1879.) — The  amido  derivatives  of  phenolic  ethers 
are  converted  into  diazo  compounds,  and  then  combined  as  such,  or  in  the  form 
of  sulphonic  acids,  with  amines  or  phenols  to  produce  azo-dyes. 


•. 


K.  Oehler,  0£fenbach  :  Method  of  obtaining  coloring  matters  by  means  of 
Lauth's  reaction.  (Germ.  P.,  No.  12932,  July  14,  1880.)— Two  reactions  for  ob- 
taining amido-ethylaniline  are  described.  The  latter  compound  is  treated,  after 
the  method  given  by  Lauth,  with  hydrogen  sulphide  and  oxidizing  agents  (ferric 
chloride),  when  it  behaves  like  phenylenediamine,  and  yields  a  blue  coloring 
matter. 

C  M.  Warren,  Paris  :  Method  of  obtaining  anthracene  from  coal-tar.  (Germ. 
P.,  No.  12933,  July  16,  1880.)— Residues  from  the  disftllation  of  coal-tar  are 
mixed  with  petroleum  residues  and  again  distilled.  The  method  for  separating 
the  anthracene  from  the  parafflnes  obtained  at  the  same  time  is  described. 

A.  DOMBIER  and  C.  J.  Marzell,  London:  Method  of  preparing  artificial 
alixarine.  (Germ.  P.,  No.  12938,  Aug.  11,  1880.)— Relates  to  the  treatment  of 
the  solution  of  the  alizarine-melt  in  hot  water  with  sulphurous  acid,  and  to  its 
recovery  as  well  as  that  of  the  alkalies  from  the  filtrate  by  means  of  causticizing 
with  lime.  The  sulphuric  acid  required  for  decomposing  the  resulting  calcium 
sulphate  is  obtained  as  a  by-product  in  the  preparation  of  anthraquinone. 
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N.  O.  80KREN8EN.  Stockholm:  Black  dye  for  leather.  (Germ.  P..  No. 
13185.  Oct.  18,  1880.) — A  1  per  cent,  solution  of  ammonium  vanadate. 

P.  RiCHTER  and  W.  Triebel.  Berlin  :  Apparatus  for  carburetting  air. 
(Oerm.  P.,  No.  12150.  June  22.  1880.H-An  apparatus  for  impregnating  air  with 
gasolene  vapor,  combined  with  an  automatic  regulator,  by  means  of  which  a 
uniform  carburation  of  the  air  is  attained. 

F.  LiTTMANK,  Halle  :  Ice  generator  and  cooling  apparatus.  (Germ.  P.,  No. 
11970,  Feb.  7,  1880.)— The  drum  containing  the  cooling  medium  revolves  upon 
its  axis  within  the  vessel  containing  the  water  to  be  frozen,  and  touches  the  sur- 
face of  the  latter.  When  an  ice  crust  of  sufficient  thickness  has  formed,  the 
drum  is  turned  half  round,  and  the  ice  thawed  off  by  passing  a  warm  current 
through  the  drum. 

I.  T0WK8END,  Stassfurt  :  Improvements  in  the  method  of  preparing  chlorine. 
(€krm.  P.,  No.  12885,  June  22,  1880.)— Heated  air  is  passed  through  40''^50**  B6 
solution  of  magnesium  chloride,  to  which  10  per  cent,  of  mangnnic  oxide  have 
been  added. 

ACTlENOE8ELL8€HAFT  Croix,  Croix  :  Improvement^  in  the  method  of  obtain- 
ing alkaline  carbonates  by  means  of  trimethylamine .  (Germ.  P.,  No.  13397,  July 
10,  1880,  2d  addition  to  Germ.  P.,  No.  5786.  See  this  Journal,  z,  298.)— So- 
dium  sulphate  is  employed  instead  of  the  chloride.  Its  conversion  into  bicar- 
bonate results  when  the  apparatus  is  charged  with  1  eq.  of  sodium  sulphate  and 
li  to  2  eq.  of  trimethylamine,  and  carbonic  acid  is  pasM^d  in  to  saturation. 
By  adding  milk  of  lime  to  the  trimethylamine  sulphate,  and  distilling,  the  base 
is  recovered. 

W.  J.  Williams,  Chester  :  Manufacture  of  phosphates.  (Eng.  P. ,  No.  993, 
March  8,  1880.)— Native  phosphates  of  iron,  alumina,  or  the  alkaline  earths,  are 
pulverized,  intimately  mixed  with  sodium  chloride,  and  then  with  finely  pow- 
dered coke,  coal,  or  other  reducing  agent.  The  mixture  is  heated  in  a  retort,  and 
air  and  superheated  steam  passed  over  the  mass  which  is  kept  stirred.  Hydro- 
chloric acid  is  evolved  and  sodium  phosphate  and  aluminate  formed. 

T.  TWYNAM,  London  :  Manufacture  of  magnesia.  (Eng.  P.,  No.  1019, 
March  9,  1880.) — Pulverized  dolomite  is  digested  and  boiled  with  solution  of  cal- 
cium chloride.  From  the  filtrate  separated  from  the  magnesia  calciumoxychlo- 
ride  crystallizes  upon  cooling.  The  latter  is  decomposed  by  cold  water  into 
calcium  chloride  and  calcium  hydrate.  See  Closson's  patent,  this  Journal, 
2,  461. 

A.  Chapman,  Liverpool  :  Apparatus  for  recovering  soda  from  twiste  waters. 
(Eng.  P.,  No.  1078,  March  12,  1880.) — Intended  for  recovering  the  soda  from  the 
very  dilute  solution  in  which  esparto  grass  is  boiled  in  paper  mills.  It  consists 
of  a  steam  boiler,  into  which  the  water  is  fed  to  be  concentrated,  a  battery  of 
vacuum  pans,  calcining  furnace,  etc..  and  an  arrangement  for  utilizing  the 
waste  heat  from  the  latter. 

Raoul  BRULiiE  and  A.  Lbclerc,  Paris  :  Obtain  ammonia  and  ammoniacal 
salts  from  urine  (Eng.  P.,  No.  1086,  March  13,  1880),  by  adding  milk  of  lime  to 
the  liquid  and  passing  it  in  thin  layers  over  heated  surfaces  in  a  distilling  appar- 
atus. 
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H.  WiGOiN  &  Co.,  Birmingham  :  Treatment  of  nickel  and  cobalt.  (Eog.  P., 
Xo.  1058.  March  11.  1880.)-~From  3  to  5  per  cent,  of  pure  manganese  or  ferro- 
maDganese  are  added  to  the  molten  metals  to  increase  their  ductility  and  mal- 
leability. 

J.  £.  Rbtnolds.  Dublin  :  Method  of  coating  metals  with  lead  sulphide  or  lead 
luster.  (Eng.  P..  No.  1112,  March  15,  1880.)— The  objects  to  be  coated  may  be  of 
metal,  glass,  leather,  paper,  and  the  like  ;  they  are  immersed  in  an  alkaline  solu. 
UoQ  of  lead  nitrate  or  tartrate,  to  which  a  slowly-decomposing  sulphur  cuni- 
pound  has  been  added.  As  such  the  inventor  employs  sulphurea.  The  deposi- 
tion takes  place  at  TO""  C. 

W.  Majsbt,  Elberfeld  :  Method  of  preparing  blue  coloring  matters.  (Germ.  P. , 
No.  18281,  April  13,  1880.) — A  solution  of  1  molecule  of  hydrochloride  of  nitro- 
sodimethylaniline  in  20  times  its  weight  of  hydrochloric  acid,  is  mixed  with  the 
solution  of  1  molecule  of  sodium  thiosulph^te  dissolved  in  10  parts  of  water.  It 
is  slowly  heated.  Upon  cooling,  an  oxidizing  agent  is  added  when  the  noloring 
matter  forms. 

L.  Beckers,  Spandau  :  Method  of  dissolving  caoutchouc  in  hydrocarbons  of 
kigk  boiling  points.    ((Jerm.  P.,  No.  13807,  June  27,  1880.) ' 

E.  Mourlot.  PIL8,  Paris  :  Substitute  for  gutta-percha.  (Germ.  P..  No.  13332. 
August  4,  1880.)— A  decoction  of  birch- bark,  evaporated  to  a  thick  paste,  soon 
becomes  hard  in  the  air  and  behaves  like  caoutchouc. 

T.  H.  Gray,  London  :  Improvements  in  the  treatment  of  oils  for  the  manu- 
facture of  varnish.  (Germ.  P.,  No.  12825,  Jan.  10.  1880.)— Heated  air  is  passed 
through  linseed  oil  for  several  hours  at  a  temperature  of  120'  C.  and  an  equal 
length  of  time  afterwards  at  205**  C.  When  acid  vapors  cease  to  be  evolved,  the 
oil  suddenly  becomes  thick  and  forms  a  light  gelatinous  mass. 

T.  L.  Alemand,  Paris:  Substitute  for  leather.  (Eng.  P.,  No.  1077,  March 
1«,  1880.) 

8.  Clift.  Conway,  Wales  :  Manufacture  of  coal-tar  products.  (Eng.  P.,  No. 
967,  March  5,  1880.)— Relates  to  the  recovery  of  the  alkali  employed  in  purify- 
ing the  oils. 

A.  Gawalowski,  Trabitsch,  and  F.  Teich.mann,  Wagstadt :  Method  of 
refining  cane-juice,  muscovadoes,  and  syrups.  (Eng.  P.,  No.  861,  Feb.  27,  1880.) — 
The  inventors  claim  that  by  adding  from  0.2  to  0.5  per  cent,  of  aluminium 
phosphate  to  the  heated  liquor,  filtration  over  bone-black  is  rendered  unnecessary. 
The  aluminium  phosphate  is  prepared  by  dissolving  aluminium  hydrate  in  phos- 
phoric acid,  or  from  a  mixture  of  bone-black  dust,  sulphuric  acid,  and  aluminium 
sulphate.  They  aKso  claim  the  finely  divided  carbon  resulting  from  the  manu- 
facture of  potaHsium  ferrocyanide  and  from  the  calcination  of  nitrogenous 
organic  matters. 

M.  HONIGMANN,  Grevenberg  :  Apparatus  for  distillation  atid  absorption. 
((Jerm.  P..  No.  12889.  July  18,  1880.)— An  inclined  cylinder,  containing  a  large 
number  of  perforated  diaphragms  through  which  the  gases  and  vapors  pass  in 
an  opposite  direction  to  the  condensing  liquid. 
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Weoelin  and  Huebner,  Halle  :     Vacuum  apparatus^   with  a  separate  vessel 
for  the  evaporaHng  liquid,     (Germ.  P..  No.  12297,  March  13,  1880.) 

KiiEiNiscuE  Staiilwerke,  Rubrort.  and  Heverder  Bbrgwbrks  und 
HUETTENVEUEIN,  Hoerdc  :  Method  of  dephosphorizing  iron  in  the  Bessemer  prO' . 
cess.  (Germ.  P.,  No.  12700.  April  10,  1880.)— Lime  or  dolomite,  or  a  mixture  of 
8  parts  lime  and  1  part  ferric  oxide,  is  put  into  the  converter  before  the  metal  in 
run  in.  The  weight  of  this  flux  is  about  equal  to  double  the  amount  of  phos- 
phorus and  silicium  contained  in  the  charge.  The  rest  of  the  specification  re- 
lates to  the  manner  of  working  the  converter. 

T.  Fleitmann,  Iserlohn  :  Method  of  welding  iron,  steel,  cofper  and  alleys  of 
the  latter,  with  nickel,  cobalt  and  their  alloys.  (Germ.  P. ,  No.  13304,  June  8,  1880.)— 
Complete  exclusion  of  air  from  the  surfaces  to  be  welded  is  necessary.  To  attain 
this  the  metals  are  enclosed  in  thin  sheet  iron,  which  is  subsequently  removed, 
or  the  metals  are  heated  in  air-tight  vessels,  or  the  air  in  the  f  urnape  is  displaced 
by  carburetted  hydrogen  or  carbonic  oxide. 

I.  Garniek,  Paris:  Manufacture  of  nickel  alloys.  (Eng.  P.,  No.  3009,  July  21, 
1880.) — Pure  nickel,  bfter  melting,  contains  occluded  oxygen,  which  renders  it 
brittle.  By  adding  phosphorus  or  phosphide  of  nickel  to  the  metal  the  delete- 
rious action  of  oxygen  is  prevented. 

P.  DE  ViLLiERS,  St.  Leonard:  Non-oxidizable  alloys.  (Eng.  P.,  No.  8394,  Aug. 
20,  1880.) — To  l)e  used  chiefly  for  coating  other  met>ils,  and  is  composed  of  80 
parts  tin,  18  parts  lead,  and  2  parts  silver. 

B.  Bollinger,  Milan  :  Infusible  materials  for  lining  furnaces^  converters,  etc, 
(Eng.  P.,  No.  3393,  Aug.  20, 1880.)— Asbestos  or  serpentine,  or  mixtures  of  them, 
are  mixed  ti>  a  plastic  mass  with  silicate  of  soda. 

K.  and  T.  Moeller,  Kupferhammcr,  near  Brackwede  :  Apparatus  and 
methods  for  purifying  feed  luater  for  steam  boilers.  (Germ.  P.,  No.  12496,  Feb.  12, 
1880  ;  first  addition  to  Germ.  P.,  No.  7343  ;  see  this  Journal,  i,  503.) — Reference 
must  l>e  had  to  the  original  specification,  in  which  the  plant  is  minutely  de- 
scribed and  illustrated  by  drawings. 

(>.  Otto,  Dahlhausen  :  Arrangement  for  heating  the  gases  from  coking  fur- 
naces after  tar  and  ammonia  have  been  separated  from  them.  (Germ.  P.,  No.  13156, 
September  14,  1880.) 

A.  PoNOOWSKY,  Sorgues  sur  TOuz^ve  :  Apparatus  and  method  for  recovering 
the  light  hydrocarbons  from  petroleum,  which  are  retained  by  the  substances  from 
Tuhich  oil  has  been  extracted.  (Germ.  P.,  No.  13347,  Feb.  29.  1880.)— Warmed 
air  is  passed  through  the  substances.  The  air,  charged  with  hydrocarbons,  pass- 
ing out  of  the  apparatus  is  led  to  condensers. 

» 

G.  W.  Davey,  Barking:  Distillation  of  coal-tar.  (Eng.  P.,  No.  2666,  June 
29,  1880.)— Heated  air  is  injested  into  the  still. 

I.  P.  Streno,  Fuerth  :  Preparation  of  odorless  brewers'  pitch.  (Germ.  P., 
No.  12811,  May  30,  1880.) 
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B.  N.  HORAFORD,  Cambridge  :   Pulverulent  preparations  of  phosphoric  acid f of 
thimmtfacture  of  baking  powder.   (Eng.  P.,  No.  2875,  June  12, 1880.)— A  concen 
tnted  Balotion  of  phosphoric  acid  is  mixed  with  starch,  dried  and  pulverized. 
By  mixing  this  with  a  dry  alkaline  carbonate  a  baking  powder  is  formed. 

P.  R.  Mallet.  Calcutta  :  Paper  filters.  (Eng.  P.,  No.  2961,  July  17, 1880.)— 
Instead  of  folding  the  filters  from  sheets,  they  are  manufactured  into  a  single 
conical  piece  by  coating  the  inner  surface  of  a  porous  cone  with  the  paper  pulp, 
and  applying  suction. 

R.  8.  Nbwall  and  F.  8.  New  all,  Newcastle:  Apparatus  for  effecting  chemical 
dicompositions,  (Eng.  P.,  No.  2417,  June  15, 1880.) — This  invention  relates  chiefly 
to  the  decomposition  of  salt  in  the  manufacture  of  soda.  The  sulphate  pans  are 
of  the  common  form,  but  made  of  phosphor-bronze,  and  are  jacketed  so  that 
steam  or  heated  air  can  be  applied  to  them.  The  mixture  of  acid  and  salt  is  kept 
in  motion  by  means  of  a  peculiar  stirring  apparatu<t.  They  are  also  supplied 
▼1th  arrangements  for  working  them  continuously. 

I.  P.  RiCKSiAN  and  J.  B.  Thompson,  London  :  Manufacture  of  ammonia. 
(Eng.  P.,  No.  896,  Mar.  1, 1880.)— The  ammonia  is  generated  by  the  slow  combus- 
tion of  coal  in  air  and  steam.  Pyrites  can  be  mixed  with  the  coal  when  ammo- 
nium sulphate  is  to  be  made.  The  products  of  combustion  are  drawn,  by  means 
of  an  exhauster  and  bent  tubes,  through  the  absorbing  liquid  contained  in  a 
Kries  of  cells. 

W.  C.  Young,  Poplar,  Middlesex  :  Manufacture  of  ammonium  sulphate. 
(Eng.  P.,  No.  1310,  Mar.  30, 1880.)  Manufacture  of  ammonium  sulphate.  (Eng. 
P..  No.  1310,  Mar.  30,  1880.)— The  products  of  the  distillation  of  gas  liquor 
are  passed  through  a  furnace  together  with  a  current  of  air,  whereby  the  ammo- 
^um  sulphide  is  converted  into  sulphite,  and  partly,  also,  into  sulphate.  They 
""B  then  passed  into  condensers.  To  convert  all  the  ammonium  sulphite  cen- 
tred in  the  solution  into  sulphate,  heated  air  is  passed  through  the  liquid. 

T.  Q.  You  NO,  Kelly  :  Preparation  of  ammonia.  (Eng.  P.,  No.  1640.  April 
^1 1880.)— Electric  discharges  are  passed  through  a  vessel  containing  3  volumes 
0^  hydrogen  and  1  volume  of  nitrogen. 

W.  A.  IIlLLB,  Saltney  :  Preparation  of  dicalcium  and  tricalcium  phosphate. 
(Eng.  p.^  No.  1512,  April  13,  1880).— Proposes  to  decompose  sodium  phosphate 
^y  means  of  calcium  thiosulphile  obtained  from  alkali  waste.  « 

C.  C.  Walker,  Lilleshall,  and  W.  T.  Walker,  Highgate:  Method  and 
apparatus  for  purifying  illuminating  gas.  (Germ.  P.,  No.  2059,  April  2,  1880.)— 
^cylinder,  containing  a  number  of  diaphragms  of  gradually  diminishing  size  of 
"*^»  is  placed  between  the  condenser  and  scrubber  for  the  purpose  of  retaining 
Particles  of  tar. 

Paul  Aube,  Paris:  Apparatus  for  the  simultaneous  production  of  steel  and 
^^^minating  gas.  (Germ.  P.,  No.  12837,  April  15.  1880.)— A  retort  is  charged 
^th  alternate  layers  of  charcoal  or  coke  and  iron.  A  current  of  steam  super- 
*^c&ted  in  the  same  furnace  is  passed  through  this  mass.  At  the  same  time,  fatty 
^ters  are  made  to  flow  along  the  bottom  of  the  retort  which  is  heated  to  red- 
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Chemical  Works  "  Eesenbuettel."  Braunschweig:  Preserving  salt, 
(Germ.  P.,  No.  13545,  May  28,  1880.) — Nitre  and  common  salt  are  added  to  a 
fused  mixture  of  4  equivalents  of  boracic  acid  and  1  equivalent  of  sodium 
phosphate. 

Ch.  Lowe  and  Joun  Gill,  Manchester:  Coal  tar  manufactures,  (Eng. 
P.,  No.  1456,  April  9,  1880.)— Phenols  are  obtained  from  the  tar  oils  by  de- 
composing the  alkaline  lyes  with  which  they  have  been  treated  by  means  of 
sulphurous  acid. 

R.  PUNSHON,  Brighton:  Explosive  compound.  (Eng.  P  ,  No.  2242,  June  1, 
1880.)— Nitric  aCid  is  mixed  with  pulverized  asbestos  and  picric  acid.  The 
doughy  mass  is  put  into  paper  capsules  and  coated  with  a  cement  of  powdered 
glass  and  silicate  of  soda. 

C.  A.  BURGHARDT,  Manchester.:  Recovery  of  valuable  products  from  fatty 
matters.  (Eng.  P.,  No.  8030,  July  23, 1880.)— Relates  to  the  treatment  of  fatty 
matters  containing  alizarine,  from  dye  works.  The  mass  is  distilkd  at  220**  C. 
upon  a  sand  or  glycerine  bath,  and  the  fats  or  stearine  passing  over  collected. 
The  residue  is  extracted  with  methylated  spirits. 

S.  Spence,  Manchester:  Purification  of  waste  waters.  (Eng.  P..  No.  2227, 
June  1,  1880.) — After  the  sewerage  has  been  partially  clarified  it  is  mixed  with 
a  solution  of  aluminic  or  fcrro-atuminic  chloride  or  sulphate.  As  soon  as  the 
flocculent  precipitate  has  settled  the  clear  and  odorless  water  can  be  drawn 
off.  The  alumina  and  ferric-oxide  may  be  recovered  by  treating  the  precipitate 
with  sulphuric  acid  in  a  separate  vessel. 

P.  GoNDOLO,  Paris:  Extraction  of  tannin.  (Germ.  P.,  No.  12518  and 
No.  12876,  of  July  2,  and  August  23,  1880,  respectively.  Additions  to  Germ. 
P.,  No.  7864;  see  this  Journal,  2,  103.)— By  treating  the  substances  con- 
taining tannin  with  solutions  of  alkaline  sulphites  or  bisulphites  the  deleterious 
lime  salts  arc  removed.  The  extract  which  contains  sodium  tannate  is  mixed 
with  acid,  clarified  and  evaporated.  In  Germ.  P.,  No.  12513,  the  apparatus 
employed  by  the  inventor  is  described.  It  is  arranged  and  manipulated  like  a 
diffusion  battery. 

I.  B.  MacKay,  London :  Manufacture  of  a  soluble  cerium  compoumi  for 
medicinal  purposes.  (Eng.  P.,  No.  1275,  March  25, 1880.) — A  feebly  alkaline  so- 
lution of  ammonium — cerium  nitrate. 

E.  SOLVAY,  Brussels:  Decomposition  of  calcium  chloride  for  the  preparation  of 
hydrochloric  acid  and  chlorine.  (Eng.  P.,  No.  838,  Feb.  25,  1880.) — A  mixture  of  cal- 
cium chloride  and  clay  is  heated  in  a  kind  of  cupola  furnace  and  decomposed 
by  means  of  steam  or  air,  as  the  case  may  be.  The  calcium  silico-aluminate  re- 
sulting from  this  process  yields  a  good  cement  when  mixed  with  a  small  amount 
of  lime,  and  calcined.  For  this  purpose  it  is  necessary  that  the  decomposition 
of  the  calcium  chloride  be  effected  at  as  low  a  temperature  as  possible.  (Eng. 
P.,  No.  840,  Feb.  25,  1880.) 

E.  SoLVAY,  Brussels:  Manufacture  of  chloride  of  It  fne.  (Eng.  P.,  No.  837,  Feb. 
25,  1880.) — Slaked  lime  in  the  form  of  small  pellets  is  placed  in  a  cylinder  into 
which  chlorine  enters  from  below.  The  latter  is  completely  absorbed,  and  the 
chloride  of  lime  obtained  in  the  form  of  pieces  or  balls. 
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E.  Sol  VAT,  Brussels:  Manufacture  of  hydrochloric  acid.  (Eng.  P.,  No.  887, 
Feb.  35,  1880.) — This  invention  is  based  upon  the  fact  that  a  concentrated 
aqueous  solution  of  calcium  chloride  retains  water  at  a  temperature  at  which 
hydrochloric  acid  gas  is  not  absorbed.  If.  therefore,  hydrochloric  acid  gas 
mixed  with  air,  etc.,  etc.,  is  passed  through  a  concentrated  solution  of  calcium 
chloride,  the  air  escapes  and  hydrochloric  acid  and  aqueous  vapor  are  retained. 
By  subsequently  heating  th^  solution  the  whole  of  the  hydrochloric  acid  is 
evolved  in  the  dry  state.  Fresh  calcium  chloride  is  added  to  the  solution  from 
.   time  to  time  to  keep  up  its  strength. 

Victor  Aldeb,  Vienna  :  Improvements  in  the  generation  of  cyanides  of  the 
alkalies  and  alkaline  earths,  with  the  aid  of  nitrogen  in  closed  vessels.  (Germ.  P. , 
No.  12351,  3Iarch  11.  1880.) — The  metals  of  the  alkalies  or  alkaline  earths  are 
converted  into  cyanides  under  the  following  conditions  :  1.  If  their  oxides,  hy- 
dntes  or  carbonates  be  heated  to  redness  with  coal  in  a  non-oxidizing  atmos- 
phere of  nitrogen;  an  addition  of  finely  divided  iron  is  said  to  act  advantageously 
as  a  conveyer  of  the  carbon.  2.  If  sulphates  or  sulphides  of  the  alkalies  be 
heated  with  calcium  carbonate  and  coal  in  nitrogen.  8.  If  alkaline  sulphates 
or  sulphides  and  coal  are  heated  to  redness  in  nitrogen  with  a  metal  capable  of 
combining  with  the  sulphur.  4.  If  the  sulphides  of  the  alkaline  earths  be 
heated  with  hydrocarbons  and  the  resulting  oxides  or  carbonates  treated  ac- 
cording to  1.  The  heating  is  performed  in  retorts  which  can  be  tightly  closed 
and  are  fitted  with  pipes  for  passing  in  nitrogen.  The  latter  is  obtained  by 
deoxidizing  air. 

Soci^TK  Anonymb   DBS   Produits  Cuimiques   du   Sud-Ouest,    Paris  : 

^»n^rovements  in  apparatus  for  distilling  ammoniacal  liquids.    (Germ.  P. ,  No.  13429, 

Aug.  3,  1880.)— The  distillation  is  carried  on  in  a  rarified  atmosphere  at  80- 

^O**  C.,  at  which  temperature  hardly  any  water  passes  over.     The  details  of  the 

*r>paratus  cannot  be  properly  described  without  the  illustrations. 

J.  G.  C.  Dehaynin,  Paris  :  Improvements  in  the  generation  of  water  gas. 
^Q^rm.  P.,  No.  12264,  Jan.  7,  1880.)— Steam  is  decomposed  by  coke  in  vertical 
'"^  torts. 

T.  RiCHTERS,  Breslau  :    Manufacture  of  ferro  cyanide,  ammonia,  tar  and  gas, 

fr-om  nitrogenous  organic  matters.  (Germ.  P.,  No.  18594.  Sept.  18, 1880.)— Nitroge* 

^Ons  waste  of  all  kinds  is  saturated  with  potash  solution,  and  then  desiccated  in 

^  clryer  into  which  carbonic  acid  can  be  passed.     The  dried  matters  are  heated 

^'^   a  retort  without  melting  them.      Ammonia,  gas  and  tar  are  collected,  and 

Cyanides,  etc.,  extracted  from  the  residue  in  known  manner. 

K.  Drechsler,  Dresden  :  Pulverulent  luhncant  for  shafting,  etc.     (Germ. 
^•.  Xo.  13683,  Aug.  12,  1880.)— See  this  Journal,  2,  858. 

S.  R53SLER,  Troppau  :  Production  of  tasteless  and  colorless  alcohols,  with  simul- 
^'^'^OHs  purification  atui  regeneration  of  the  matters  used  in  the  process.  (Germ.  P., 
^o.  15J607.  Aug.  15.  1880.) — Alcohol  is  rendered  colorless  and  odorless  and  free 
^fom  fusil  oil,  by  mixing  it  with  hydrocarbons  or  with  fats  of  animal  or  vegetable 
^'^gin,  and  distilling  it.  "  The  fats,  charged  with  fusil  oil,  are  regenerated  by 
**^ting  them  for  some  time,  when  the  impurities  separate  in  a  layer.  Methods 
*wfurtijgr  purifying  the  fatty  matters  and  fusil  oil  are  described, 
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Chemical  Works  "  Eesenbuettel,**  Braunschweig:  Preserving  salt, 
(Germ.  P.,  No.  13545,  May  28,  1880.) — Nitre  and  common  salt  are  added  to  a 
fused  mixture  of  4  equivalents  of  boracic  acid  and  1  equivalent  of  sodium 
phosphate. 

Ch.  Lowe  and  John  Qill,  Manchester:  Coal  tar  manufactures,  (Eng. 
P.,  No.  1456,  April  9,  1880.)— Phenols  are  obtained  from  the  tar  oils  by  de- 
composing the  alkaline  lyes  with  which  they  have  been  treated  by  means  of 
sulphurous  acid. 

R.  PuNBHON,  Brighton:  Explosive  compound.  (Eng.  P  ,  No.  2242,  June  1, 
1880.)— Nitric  a6id  is  mixed  with  pulverized  asbestos  and  picric  acid.  The 
doughy  mass  is  put  into  paper  capsules  and  coated  with  a  cement  of  powdered 
glass  and  silicate  of  soda. 

C.  A.  BURGHARDT,  Manchester.:  Recovery  of  valuable  products  from  fatty 
matters,  (Eng.  P.,  No.  8080,  July  23, 1880.)— Relates  to  the  treatment  of  fatty 
matters  containing  alizarine,  from  d3'e  works.  The  mass  is  distilkd  at  220"  C. 
upon  a  sand  or  glycerine  bath,  and  the  fats  or  stcarine  passing  over  collected. 
The  residue  is  extracted  with  methylated  spirits. 

S.  Spence,  Manchester:  Purification  of  7vaste  waters.  (Eng.  P.,  No.  2227, 
June  1,  1880.) — After  the  sewerage  has  been  partially  clarified  it  is  mixed  with 
a  solution  of  aluminic  or  ferro-alumiuic  chloride  or  sulphate.  As  soon  as  the 
flocculent  precipitate  has  settled  the  clear  and  odorless  water  can  be  drawn 
off.  The  alumina  and  ferric-oxide  may  be  recovered  by  treating  the  precipitate 
with  sulphuric  acid  in  a  separate  vessel. 

P.  GoNDOLO,  Paris:  Extraction  of  tannin.  (Germ.  P.,  No.  12518  and 
No.  12876,  of  July  2,  and  August  23,  1880,  respectively.  Additions  to  Germ. 
P.,  No.  7864;  see  this  Journal,  2,  103.)— By  treating  the  substances  con- 
taining tannin  with  solutions  of  alkaline  sulphites  or  bisulphites  the  deleterious 
lime  salts  arc  removed.  The  extract  which  contains  sodium  tannate  is  mixed 
with  acid,  clarified  and  evaporated.  In  Germ.  P.,  No.  12513,  the  apparatus 
employed  by  the  inventor  is  described.  It  is  arranged  and  manipulated  like  a 
diffusion  battery. 

I.  B.  MacKay,  London :  Manufacture  of  a  soluble  cerium  compound  for 
medicinal  purposes.  (Eng.  P.,  No.  1275,  March  25, 1880.)— A  feebly  alkaline  so- 
lution of  ammonium — cerium  nitrate. 

E.  SoLVAY,  Brussels:  Decomposition  of  calcium  chloHde  for  the  preparation  of 
hydtvckhric  acid  and  chlorine.  (Eng.  P.,  No.  838,  Feb.  25,  1880.) — A  mixture  of  cal- 
cium chloride  and  clay  is  heated  in  a  kind  of  cupola  furnace  and  decomposed 
by  means  of  steam  or  air,  as  the  case  may  be.  The  calcium  silico-aluminate  re- 
sulting from  this  process  yields  a  good  cement  when  mixed  with  a  small  amount 
of  lime,  and  calcined.  For  this  purpose  it  is  necessary  that  the  decomposition 
of  the  calcium  chloride  be  effected  at  as  low  a  temperature  as  possible.  (Eng. 
P.,  No.  840,  Feb.  25,  1880.) 

E.  SoLVAY,  Brussels:  Manufacture  of  chloride  of  lime.  (Eng.  P.,  No.  837,  Feb. 
25,  1880.) — Slaked  lime  in  the  form  of  small  pellets  is  placed  in  a  cylinder  into 
which  chlorine  enters  from  IkjIow.  The  latter  is  completely  absorbed,  and  the 
chloride  of  lime  obtained  in  the  form  of  pieces  or  balls. 
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E.  SOLVAT,  Brussels:  Manufacture  of  hydrochloric  acid,  (Eng.  P.,  No.  837, 
Feb.  35,  1880.) — This  invention  is  based  upon  the  fact  that  a  concentrated 
aqueous  solution  of  calcium  chloride  retains  water  at  a  temperature  at  which 
hydrochloric  acid  gas  is  not  absorbed.  If,  therefore,  hydrochloric  acid  gas 
mixed  with  air,  etc.,  etc.,  is  passed  through  a  concentrated  solution  of  calcium 
chloride,  the  air  escapes  and  hydrochloric  acid  and  aqueous  vapor  are  retained. 
By  subsequently  heating  th^  solution  the  whole  of  the  hydrochloric  acid  is 
eTolved  in  the  dry  state.  Fresh  calcium  chloride  is  added  to  the  solution  from 
time  to  time  to  keep  up  its  strength. 

Victor  Alder,  Vienna  :  Improvements  in  the  generation  of  cyanides  of  the 
alkalies  and  alkaline  earths ^  with  the  aid  of  nitrogen  in  closed  vessels.  (Germ.  P. , 
Xo.  12351,  March  11,  1880.)— The  metals  of  the  alkalies  or  alkaline  earths  are 
converted  into  cyanides  under  the  following  conditions  :  1.  If  their  oxides,  hy- 
dntes  or  carbonates  be  heated  to  redness  with  coal  in  a  non-oxidizing  atmos- 
phere of  nitrogen ;  an  addition  of  finely  divided  iron  is  said  to  act  advantageously 
as  a  conveyer  of  the  carbon.  2.  If  sulphates  or  sulphides  of  the  alkalies  be 
heated  with  calcium  carbonate  and  coal  in  nitrogen.  3.  If  alkaline  sulphates 
or  sulphides  and  coal  are  heated  to  redness  in  nitrogen  with  a  metal  capable  of 
combining  with  the  sulphur.  4.  If  the  sulphides  of  the  alkaline  earths  be 
heated  with  -hydrocarbons  and  the  resulting  oxides  or  carbonates  treated  ac- 
cording to  1.  The  heating  is  performed  in  retorts  which  can  be  tightly  closed 
Md  are  fitted  with  pipes  for  passing  in  nitrogen.  The  latter  is  obtained  by 
deoxidizing  air. 

Soci^T^  Anoxyme  des  Produits  Chimiques  du  Sud  Quest,  Paris  : 
Improvements  in  apparatus  for  distilling  ammoniacal  liquids.  (Germ.  P. ,  No.  13429, 
Aug.  3,  1880.)— The  distillation  is  carried  on  in  a  rarified  atmosphere  at  80- 
W'  C,  at  which  temperature  hardly  any  water  passes  over.  The  details  of  the 
i^pparatus  cannot  be  properly  described  without  the  illustrations. 

J.  G.  C.  Dehaynin,  Paris  :  Improvements  in  the  generation  of  7vater  gas. 
(Germ.  P.,  No.  12264,  Jan.  7.  1880.)— Steam  is  decomposed  by  coke  in  vertical 
retorts. 

T.  RiCHTERS,  Breslau  :  Manufacture  of  ferro-cyanide,  ammonia,  tar  and  gas, 
from  nitrogenous  organic  matters.  (Germ.  P.,  No.  13594,  Sept.  18, 1880.)— Nitroge- 
nous waste  of  all  kinds  is  saturated  with  potash  solution,  and  then  desiccated  in 
»  dryer  into  which  carbonic  acid  can  be  passed.  The  dried  matters  are  heated 
in  a  retort  without  melting  them.  Ammonia,  gas  and  tar  are  collected,  and 
cyanides,  etc.,  extracted  from  the  residue  in  known  manner. 

K.  Drbchsler,  Dresden  :  Pulverulent  lubricant  for  shaftingy  etc.  (Germ. 
P.,  No.  18683,  Aug.  12,  1880.)— See  this  Jouknal,  2,  358. 

S.  R5SSLER,  Troppau  :  Production  of  tasteless  and  colorless  alcohols,  7vith  simul- 
taneous purification  and  regeneration  of  the  matters  used  in  the  process.  (Germ.  P., 
No.  13607,  Aug.  15,  1880.)— Alcohol  is  rendered  colorless  and  odorless  and  free 
from  fusil  oil,  by  mixing  it  with  hydrocarbons  or  with  fats  of  animal  or  vegetable 
origin,  and  distilling  it.  '  The  fats,  charged  with  fusil  oil,  are  regenerated  by 
heating  them  for  some  time,  when  the  impurities  separate  in  a  layer.  Methods 
for  further  purifying  the  fatty  matters  and  fusil  oil  are  described, 
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F.  ScHMrDT  and  Haenscu,  Berlin  :  IVedge-compensation  for  polariscopes, 
(Germ.  P.,  No.  11226,  March  17,  1880.)— The  quartz  plate  which  compensatea 
the  rotation  of  the  pair  of  quartz  wedges  at  the  zero  point  in  Soleil's  saccharome. 
ter  is  replaced  by  a  second  pair  of  quartz  wedges  having  a  separate  scale.  For 
every  division  upon  one  scale  the  zero  position  can  therefore  be  reestablished  by 
means  of  the  other  pair  of  quartz  wedges. 

G.  T.  Glover,  Belfast :  Manufacture  of  ammonia.  (Eng.  P.,  No.  1890, 
May  8,  1880.) — Coal,  bituminous  shale,  etc.,  are  heated  to  redness  in  a  furnace. 
A  mixture  of  steam,  furnace  gases  rich  in  nitrogen,  and  hydrochloric  acid  gas  is 
passed  over  it.  The  products  of  the  reaction  are  cooled  and  condensed  to  ob- 
tain ammonium  chloride,  etc. 

G.  N.  Tucker,  London  :  Improvements  in  the  method  of  preparing  ammonia 
and  its  salts,  and  apparatus  for  the  same,  (Germ.  P.,  No.  13392,  April  25.  1880.)— 
Ammonia  is  prepared  by  means  of  nitride  of  boron  and  steam.  Charcoal,  coke, 
etc.,  are  soaked  with  a  warm  solution  of  10-20  parts  boracic  acid  in  100  parts 
water,  and  an  equivalent  amount  of  alkali,  or  with  a  solution  of  borax  and 
alkali.  The  coal  so  treated  is  mixed  with  carbonates  of  the  alkaline  earths,  or 
with  the  oxides  of  manganese,  antimony,  iron,  titaniferous  iron,  or  with  silicic 
acid,  or  with  the  boron  compounds  of  these  metals.  The  material  so  prepared  is 
heated  to  bright  redness  in  retorts.  Furnace  gases  deprived  of  carbonic  acid  are 
then  passed  in.  After  the  nitrogen  has  combined  with  the  reduced  boron, 
steam  is  admitted,  which,  being  reduced  by  the  coal  and  metals  present, furnishes 
the  hydrogen  necessary  to  form  ammonia.  The  ash  left  in  the  retorts  is  extracted 
with  water  to  recover  alkaline  borates  for  impregnating  the  coal.  The  gases 
evolved  in  the  retorts  pass  through  milk  of  lime  where  carbonic  acid,  sulphu- 
retted hydrogen  and  tarry  matters  are  retained. 

C.  HUMPREY,  Chester  :  Decomposition  of  certain  potassium  and  sodium  salts. 
(Eng.  P.,  No.  1921,  May  11,  1880.) — Proposes  to  decompose  sodium  aluminate 
with  sulphurous  acid.  Tri-sodium  phosphate  is  also  to  be  treated  with  sulphu- 
rous acid,  whereby  disodium-phosphate  and  sodium  sulphite  are  formed. 

J.  F.  N.  Macay,  Charapoto,  Ecuador  :  Improvements  in  the  extraction  of 
silver,  copper  and  lead  from  ores,  by  means  of  solution  of  cupric  chloride  and  sodium 
chloride,  (Germ.  P.,  No.  13616,  March  16,  1880.) — A  number  of  reactions  for 
treating  the  different  ores  and  methods  for  utilizing  the  by-products  are  de- 
scribed. They  can  only  be  indicated  here.  The  ground  concentrated  ore  is  heated 
in  a  glazed  vessel  with  a  solution  of  cupric  chloride  and  chloride  of  sodium,  until 
It  forms  a  paste.  This  mass  is  again  ground  in  a  stone  mill,  steam  l)eing  blown 
in.     It  then  goes  into  the  extracting  vat. 

1.     Silver  sulphide,  if  present,  is  thereby  converted  into  chloride. 

4  CuCl,  +  NaCl  +  Ag.S  —  Cu,Cl  +  2  CuCl,  +  NaCl  +  2  AgCl  +  S. 

After  filtration  the  residue  is  washed  with  hot  acidified  water  to  remove 
copper  salts.  It  is  then  treated  with  sodium  ihiosulphate  to  dissolve  chloride  of 
silver.     The  residue  is  now  sulphur  and  gangue. 

The  solution  of  AgCl  in  sodium  thiosulphate  is  boiled  with  sulphur  to  pre- 
cipitate AgS  and  recover  the  thiosulphate.     The  AgS  is  boiled  with  CuCl,  and 
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NaCl.  and  the  resulting  AgCl  is  dissolved  in  a  hot  concentrated  solution  of 
sodium  chloride  after  the  copper  salts  have  been  washed  out.  The  sulphur  \» 
dried  and  used  over  again. 

The  AgCi  in  the  NaCl  solution  is  precipitated  in  the  metallic  state  by  means 
of  iron.  The  ferric  chloride  is  worked  up  into  colcothar.  (See  Pat.,  No.  9565; 
this  Journal,  2, 192.) 

The  filtrate  from  the  extracting  vat  contains  dissolved  AgCl  in  consequence 
of  the  NaCl  present.  The  silver  is  precipitated  in  the  metallic  state  by  copp>er. 
Upon  the  addition  of  acid  to  the  solution  cuprous  chloride  crystallizes  out.  The 
solution  of  cupric  chloride  and  chloride  of  sodium  is  used  in  the  treatment  of 
fresh  quantities  of  ore. 

2.  The  ores  free  from  silver,  which  are  to  be  treated  by  this  process,  are 
essentially  copper  glance,  copper  pyrites,  red  oxide  copper  and  atacamite. 

The  three  first  are  treated  as  above  described. 

The  cuprous  sulphide  being  thereby  converted  into  the  chloride  : — 

2CuCl,  +  NaCl  +  Cu,8  —  2Cu,Cl,  +  NaCl  +  S. 

3.  Atacamite  is  boiled  with  ferrous  chloride. 

OFeCl,  +  2(CuCl,3Cu0.4H,0)  +  30  —  3Fe,0,.H,0  +  8Cu(n,  -i-  5H,0. 

The  ferric  hydroxide  is  calcined  to  obtain  colcothar. 

4.  When  galena  is  to  Ik;  treated,  the  before  mentioned  process  being 
employed,  we  get 

2CuCl,  +  NaCl  +  PbS  —  Cu.Cl,  +  PbCl  +  S. 

5.  If  the  ore  contains  silver,  copper  and  lead  at  the  same  time,  it  is  ground 
as  before  and  freed  as  much  as  possible  from  gangue.  Hydrochloric  or  sulphuric 
acid  must  be  added.  If  it  should  be  found,  after  a  preliminary  experiment,  that 
insoluble  copper  compounds  remained  in  the  residue  after  the  treatment  witli 
cupric  chloride  and  chloride  of  sodium.  Modifications  of  these  processes  are 
described  in  case  the  material  in  the  extracting  vat  contains  antimony. 

T.  and  R.  IIolliday,  Huddersfield  :  Dyeing  cotton.  (Eng.  P.,  No.  2757, 
July  6,  1880.) — Azo-dyesare  applied  directly  upon  the  fiber  by  treating  it  with 
alpha  or  l)eta  naphthol,  and  a  diazo  compound.  The  color  is  developed  with 
alkali.  The  diazo  compounds  obtained  from  aniline  and  its  homologues,  naph- 
thyUmine,  amido-azobenzinc  and  its  homologues,  are  mentioned  as  suitable  for 
the  puri)ose. 

R.  C.  Menzies  and  E.  J.  Bevan,  Musselburgh  :  Paper  for  docutnents,  bonds, 
etc.  (Eng.  P.,  No.  2029,  May  19,  1880.)— To  render  alterations  in  the  writing  or 
printing  upon  such  paper  by  acids,  alkalies,  or  chloride  of  lime,  etc.,  easily  vi.M- 
ble,  the  following  substances  are  added  to  the  pulp,  or  applied  with  a  brush  to 
the  finished  paper  (tlie  quantities  arc  given  per  100  parts  of  finished  paper)  : 
Potassium  iodide,  0.75;?;  potassium  iodate,  0.75;? ;  starch,  1;?;  manganic  sul- 
phate or  carbonate,  2%  ;  lead  sulphate  or  carbonate,  2fr. 

D.  Mac  EaCORAX,  Greenock.  Separation  of  iron  from  hone-black.  (Eng.  P. , 
Xo.  2779,  July  7,  1880.) — The  bone-black  pas.<*es  slowly  over  magnetized  iron 
han  or  through  a  grate  made  of  such. 
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F.  ScHMrDT  and  Haenscu,  Berlin  :  Wedge-compensation  far  polariscopes, 
(Germ.  P.,  No.  11226,  March  17.  1880.)— The  quartz  plate  which  eompensatea 
the  rotation  of  the  pair  of  quartz  wedges  at  the  zero  point  in  Soleil's  saccharome. 
ter  is  replaced  by  a  second  pair  of  quartz  wedges  having  a  separate  scale.  For 
every  division  upon  one  scale  the  zero  position  can  therefore  be  re-established  by 
means  of  the  other  pair  of  quartz  wedges. 

G.  T.  Glover,  Belfast :  Manufacture  of  ammonia.  (Eng.  P.,  No.  1890. 
May  8,  1880.)— Coal,  bituminous  shale,  etc.,  are  heated  to  redness  in  a  furnace. 
A  mixture  of  steam,  furnace  gases  rich  in  nitrogen,  and  hydrochloric  acid  gas  is 
passed  over  it.  The  products  of  the  reaction  are  cooled  and  condensed  to  ob- 
tain ammonium  chloride,  etc. 

G.  N.  Tucker,  London  :  Improvements  in  tlic  method  of  preparing  ammonia 
and  its  salts,  and  apparatus  for  the  same.  (Germ.  P.,  No.  13392,  April  25.  1880.)— 
Ammonia  is  prepared  by  means  of  nitride  of  boron  and  steam.  Charcoal,  coke, 
etc.,  are  soaked  with  a  warm  solution  of  10-20  parts  boracic  acid  in  100  parts 
water,  and  an  equivalent  amount  of  alkali,  or  with  a  solution  of  borax  and 
alkali.  The  coal  so  treated  is  mixed  with  carlK)nates  of  the  alkaline  earths,  or 
with  the  oxides  of  manganese,  antimony,  iron,  titaniferous  iron,  or  with  silicic 
acid,  or  with  the  boron  compounds  of  these  metals.  The  material  so  prepared  is 
lieated  to  bright  redness  in  retorts.  Furnace  gases  deprived  of  carbonic  acid  are 
then  passed  in.  After  the  nitrogen  has  combined  with  the  reduced  boron, 
steam  is  admitted,  which,  being  reduced  by  the  coal  and  metals  present, furnishes 
the  hydrogen  necessary  to  form  ammonia.  The  ash  left  in  the  retorts  is  extracted 
with  water  to  recover  alkaline  borates  for  impregnating  the  coal.  The  gases 
evolved  in  the  retorts  pass  through  milk  of  lime  where  carbonic  acid,  sulphu- 
retted hydrogen  and  tarry  matters  are  retained. 

C.  IIumfrey,  Chester  :  Decomposition  of  certain  potassium  and  siydium  salts. 
(Eng.  P.,  No.  1921,  May  11,  1880.)— Proposes  to  decompose  sodium  aluminate 
with  sulphurous  acid.  Trisodium  phosphate  is  also  to  be  treated  with  sulphu- 
rous acid,  whereby  disodium-phosphatc  and  sodium  sulphite  are  formed. 

J.  F.  N.  Macay,  Charapoto,  Ecuador  :  Improvements  in  the  extraction  of 
silver,  copper  and  lead  from  ores,  by  means  of  solution  of  cupric  chloride  and  sodium 
chloride.  (Germ.  P.,  No.  13616,  March  16,  1880.) — A  number  of  reactions  for 
treating  the  different  ores  and  methods  for  utilizing  the  by-products  are  de- 
scribed. They  can  only  be  indicated  here.  The  ground  concentrated  ore  is  heated 
in  a  glazed  vessel  with  a  solution  of  cupric  chloride  and  chloride  of  sodium,  until 
It  forms  a  paste.  This  mass  is  again  ground  in  a  stone  mill,  steam  being  blown 
in.     It  then  goes  into  the  extracting  vat. 

1.     Silver  sulphide,  if  present,  is  thereby  converted  into  chloride. 

4  CuCU  +  NaCl  +  AgjS  —  Cu^Cl  -f  2  CuCl,  +  NaCl  +  2  AgCl  +  S. 

After  filtration  the  residue  is  washed  with  hot  acidified  water  to  remove 
copper  salts.  It  is  then  treated  with  sodium  thiosulphate  to  dissolve  chloride  of 
silver.     The  residue  is  now  sulphur  and  gangue. 

The  solution  of  AgCl  in  sodium  thiosulphate  is  boiled  with  sulphur  to  pre- 
cipitate AgS  and  recover  the  thiosulphate.     The  AgS  is  boiled  with  CuCl,  and 
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NaCl.  and  the  resulting  AgCl  is  dissolved  in  a  hot  concentrated  solution  of 
lodiam  chloride  after  the  copper  salts  have  been  washed  out.  The  sulphur  is 
dried  and  used  over  again. 

The  AgCl  in  the  NaCl  solution  is  precipitated  in  the  metallic  state  by  means 
of  iron.  The  ferric  chloride  is  worked  up  into  colcothar.  (See  Pat.,  No.  95C5: 
this  Journal,  2, 192.) 

The  filtrate  from  the  extracting  vat  contains  dissolved  AgCl  in  consequence 
of  the  NaCl  present.  The  silver  is  precipitated  in  the  metallic  state  by  copp>er. 
Upon  the  addition  of  acid  to  the  solution  cuprous  chloride  crystallizes  out.  The 
solution  of  cupric  chloride  and  chloride  of  sodium  is  used  in  the  treatment  of 
fresh  quantities  of  ore. 

2.  The  ores  free  from  silver,  which  are  to  be  treated  by  this  process,  are 
essentially  copper  glance,  copper  pyrites,  red  oxide  copper  and  atacamite. 

The  three  first  are  treated  as  above  described. 

The  cuprous  sulphide  being  thereby  converted  into  the  chloride  : — 

2CuCI,  +  NaCl  +  Cu,8  —  2Cu,Cl,  +  NaCl  +  S. 

3.  Atacamite  is  boiled  with  ferrous  chloride. 

BFeCl,  +  2(CuCl,3CuO,4n,0)  +  30  —  3Fe,0,.H,0  +  8CuCl^  ~h  5H,0. 

The  ferric  hydroxide  is  calcined  to  obtain  colcothar. 

4.  When  galena  is  to  l>e  treated,  the  before  mentioned  process  being 
employed,  we  get 

2CuCl,  +  NaCl  +  PbS  —  Cu,CU  +  PbCl  +  S. 

5.  If  the  ore  contains  silver,  copper  and  lead  at  the  same  time,  it  is  ground 
as  before  and  freed  as  much  as  possible  from  gangue.  Hydrochloric  or  sulphuric 
acid  must  be  added.  If  it  should  be  found,  after  a  preliminar}'  experiment,  that 
insoluble  copper  compounds  remained  in  the  residue  after  the  treatment  with 
cupric  chloride  and  chloride  of  sodium.  Modifications  of  these  processes  are 
described  in  case  the  material  in  the  extracting  vat  contains  antimony. 

T.  and  R  Holliday,  Huddersfield  :  Dyeing  cotton.  (Eng.  P.,  No.  2757, 
July  6,  1880.) — Azo-dyes  are  applied  directly  upon  the  fiber  by  treating  it  with 
alpha  or  beta  naphthol,  and  a  diazo  compound.  The  color  is  developed  with 
alkali.  The  diazo  compounds  obtained  from  aniline  and  its  homologues,  naph- 
thylamine,  amido-azobenzine  and  its  homologues,  are  mentioned  as  suitable  for 
the  purpose. 

R.  C.  Me2?zie8  and  R.  J.  Bevan,  Musselburgh  :  Paper  for  documents,  bonds, 
ftc.  (Eng.  P.,  No.  2029,  May  19,  1880.)— To  render  alterations  in  the  writing  or 
printing  upon  such  paper  by  acids,  alkalies,  or  chloride  of  lime,  etc.,  easily  visi- 
ble, the  following  substances  are  added  to  the  pulp,  or  applied  with  a  brush  to 
the  finished  paper  (the  quantities  are  given  per  100  parts  of  finished  paper)  : 
Potassium  iodide,  0.75;^  ;  potassium  iodate,  0.75;» ;  starch,  1<^  ;  manganic  sul- 
phate or  carbonate,  2%  ;  lead  sulphate  or  carbonate,  2*^. 

D.  Mac  E.VCHRAN,  Greenock.  Separation  of  iron  from  bone-black.  (Eng.  P. , 
Kg.  2779,  July  7,  1880.) — The  bone-black  passes  slowly  over  magnetized  iron 
bars  or  through  a  grate  made  of  such. 
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S.  J.  Cox,  Yatton,  Somerset:  Tanning  hides.  (Eng.  P..  No.  2839,  July  9, 
1880.) — The  prepared  hides  are  first  washed  with  dilute  tanning  liquor  and  then 
treated  with  the  following  liquid  per  sixty  heavy  hides: — 1  cwt.  ground  bark, 
1  cwt.  ground  valonia,  2  lbs.  powdered  zinc.  The  hides  are  placed  in  layers 
and  the  zinc  powder  thrown  in  between.  After  lying  one  or  two  weeks  they  are 
worked  in  the  usual  manner. 

H.  A.  Clark,  Boston:  R€coz>€nng  caoutchouc  and  gutta-petxha  from  waste, 
(Eng.  P.,  No.  229,  Jan.  18,  1881.) — ^Boiling  with  water  to  separate  the  greater 
part  of  the  sulphur,  and  mixing  with  2  to  10^  of  palm  oil.  The  whole  is  then 
heated  and  exposed  to  the  action  of  turpentine  or  camphene  vapors  until  it  be- 
comes plastic.    Finally  2  to  10,^  of  resinous  substances  are  added. 

W.  SsfiTH  :  Solvent  and  detergent.  (Eng.  P.,  No.  2025,  May,  1880.)— Petro- 
leum distillates  of  low  boiling  points  arc  treated  with  chlorine  gas  until  their 
disagreeable  odor  disappears.  They  are  then  mixed  with  milk  of  lime  and  soda 
lye  and  re-distilled. 

IT.  Kropff,  Nordhausen  :  Improvements  in  ammonia  ice  macjiines,  (Germ. 
P.,  No.  18853,  Nov.  24,  1880.) — The  inventor  proposes  to  employ  two  or  more 
ammonia  vessels  instead  of  one,  and  to  condense  the  gas  from  them  in  a  com- 
mon receptacle,  and  also  to  evaporate  it  in  a  common  ice  generator. 

R.  C.  Anderson,  Woodgreen,  Middlesex  :  Galvanic  battery.  (Eng.  P., 
No.  2564,  June  23,  1880.) — The  inventor  proposes  to  prevent  the  deposition  of 
copper  upon  the  positive  element  of  a  Daniell's  battery,  by  employing  an  in- 
termediate cell  containing  a  liquid  of  high  conductivity  and  a  metal,  such  as 
iron,  capable  of  precipitating  the  copper. 
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^^y  8,  1877    Cheever,  Joseph  C.  F.,  care  Page,  Kidder  &  Fletcher,  N.  Y. 
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MEMBERS. 


DATE  OP  SLBCTION 

April 

6, 

1876 

Oct. 

7. 

1881 

March  7, 

1878 

April 

6, 

1876 

Dec. 

6. 

1879 

Feb. 

1. 

1877 

Nov. 

7. 

1878 

Dec. 

6, 

1877 

Sept. 

5. 

1878 

April 

6. 

1876 

July 

6, 

1876 

April 

6. 

1876 

Dec. 

3, 

1879 

April 

6. 

1876 

April 

6. 

1876 

Nov. 

2. 

1876 

July 

6, 

1876 

May 

8. 

1877 

April 

6. 

1876 

April 

6. 

1876 

March 

6. 

1879 

April 

6. 

1876 

Oct. 

5, 

1876 

April 

0. 

1876 

April 

6. 

1876 

March 

6. 

1879 

Dec. 

5. 

1878 

April 

6, 

1876 

June 

1, 

1876 

Dec. 

2. 

1879 

Dec. 

2. 

1880 

April 

0, 

1876 

May 

1, 

1879 

April 

6. 

1876 

Feb. 

11. 

1881 

April 

6. 

1870 

March 

1. 

1877 

Oct. 

14. 

1879 

April 

6. 

1876 

April 

0. 

1876 

April 

0, 

1876 

Oct. 

5, 

1876 

April 

6. 

1876 

Sept. 

5, 

1878 

June 

1877 

Chester,  Albert  H.,  Clinton,  N.  Y. 

Colby,  Albert  L.,  School  of  Mines,  N.  Y. 

Colby,  £.  Edwards,  School  of  Mines,  Columbia  College,  N.  Y, 

Collier,  Peter,  University  of  Vermont,  Burlington,  Vt. 

Convers,  G.  G.,  U.  S.  Mint.  New  Orleans,  La. 

Corning,  A.  J.,  N.  E.  cor.  Bolton  &  Mosher  sts.,  Baltimore,  Md. 

Cruse,  E.  F.,  20  Bridge  St.,  Brooklyn,  N.  Y. 

Dabney,  Charles  W.,  Raleigh,  N.  C. 

Debrunncr,  Henry  G.,  Iron  City,  via  Alpine  Chaffee  Co.,  Col. 

Degcnhardt,  F.  A.  C,  333  S.  5th  st.,  Brooklyn.  N.  Y. 

Diehl,  C.  Lewis,  Louisville.  K3^ 

Doremus,  Charles  A.,  127  E.  27th  St.,  N.  Y. 

Dosher,  Henry,  142  Rose  St.,  Brooklyn,  E.  D. 

Douglass,  Silas  H.,  Ann  Arbor,  Mich. 

Draper,  John  W..  13  University  Building,  N.  Y. 

Dudley,  Charles  G.,  Altoona,  Pa. 

Dunnington,  F.  P.,  University  of  Virginia,  Albemarle  Co.,  Va. 

Dwight,  Charles  Edgar,  Wheeling,  W.  Va. 

Eastwick,  E.  P.,  78  Wall  St.,  N.  Y. 

Ebert,  A.  E.,  Peoria  Sugar  Refinery,  Peoria,  111. 

Eimer,  August,  220  E.  19th  si.,  N.  Y. 

Elliot.  Arthur  H.,  School  of  Mines,  Columbia  College,  N.  Y. 

Ellis,  William  H.,  Toronto,  Canada. 

Endemann,  H.,  33  Nassau  St.,  N.  Y. 

Englehardt.  Francis  E.,  Syracuse  Salt  Co.,  Syracuse,  N.  Y. 

Erhardt,  C.  F.,  care  Chas.  Pftzcr  iS:  Co.,  81  Maiden  Lane,  N.  Y. 

Evcrhardt,  Edgar,  Stevens  Institute,  Hoboken,  N.  J. 

Fesquet,  Adolphe  A.,  1322  Marshall  St.,  Philadelphia,  Pa. 
Fisher,  R.  A.,  2239  Si.  Albans  st..  Philadelphia,  Pa. 
Freish,  H.,  136  Church  si.,  Bridcnburg,  Philadelphia,  Pa. 
Friedburg,  Dr.  Henry,  10  Bedford  ave.,  Brooklyn,  E.  D.,  N.  Y. 
Fristoc,  Edward  E.,  Columbian  College,  Washington,  D.  C. 

Gallatin,  Albert  H.,  Room  26,  Cooper  Union,  N.  Y. 
Gcnth,  Fred.  A.,  University  of  Pennsylvania,  Phila.,  Pa. 
Gerber,  Dr.  N.,  Amcr.  Cond.  Milk  Co.,  Litilc  Falls,  N.  Y. 
Gcsncr,  G.  W.,  81  John  st.,  N.  Y. 
Gcycr,  Wm.  E.,  Stevens  Institute,   Hoboken,  N.  J. 
Giessecke,  Dr.,  19  W.  Swan  St.,  Buff^ilo,  N.  Y. 
Gifford,  W.  E.,  54  Pine  St.,  N.  Y. 
Gocssman,  Charles  A.,  Amherst,  Mass. 
*Goldmark,  J.,  13  Barclay  st.,  N.  Y. 
Goldschmidl,  S.  A.,  59  Liberty  St.,  N.  Y. 
Green,  Trail,  Easton,  Pa, 

Greene,  W.  H.,  1812  Greene  st..  Philadelphia,  Pa. 
Gregg,  Dr.  W.  H.,  Elmira,  N.  Y. 
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April     6,  1876  Griffin,  Roger  B.,  care  W.  M.  Habirshaw,  159  Front  St.,  N.  Y. 

May      6,  1881  Grotc,  Dr.  Otto,  59-61  Goerck  si.,  N.  Y. 

April     6.  1876  Grund,  F.  A.,  106  Wall  St..  N.  Y- 

April     6,  1876  I  Habirshaw,  William  M.,  159  Front  St..  N.  Y. 

Dec.      2,  1880  Hale,  Albert  C,  State  School  of  Mines,  Golden.  Col. 

June     3,  18S1  Hallock.  A.  P.,  N.  Y.  Gaslight  Co.,  ave.  A  and  21st  St.,  N.  Y. 

Oct.       7,  1881  Habel,  Dr.  Louis,  287  Leonard  St.,  Brooklyn,  N.  Y. 

Oct.       2,  1879  Hamer,  Thomas  H.,  Nassau  Bank,  N.  Y. 

April     6,  1876  Hardin,  M.  B.,  Virginia  Military  Institu4e,  Lexington,  Va. 

April     6.  1876  Harnish,  H.  H.,  113  Water  si..  N.  Y. 

Oci.       7.  1880  Harrison,  Thomas.  Philadelphia,  Pa. 

April     6.  1876  Hasenclever,  Maurice,  1  Appleton  St..  Lawrence,  Mass. 

June      1.  1876  ||  Havemeyer.  Hector  C.  89  Wall  st.,  N.  Y. 

April    6,   1876  Hayes,  S.  Dana,  4  State  St.,  Boston,  Mass. 

Feb.      6,  1870  Hazard,  Herbert,  care  Caswell,  Hazard  &  Co.,  5th  Ave.  Hotel, 

N.  Y. 

April    6,  1876  Hedrick.  Benjamin  S.,  U.  S.  Patent  Office,  Washington,  D.  C. 

June     1,  1876  Henes.  W.  F.,  1620  Third  ave..  N.  Y. 

April    6,  1876  Herreshoff.  J.  B.  F.,  135  Clinton  St.,  Brooklyn.  N.  Y. 

April    6,  1876  Heyx.  Thomas,  Toronto,  Canada. 

Oct.      7.  1881  Hiepc.  H.  C.  103  John  St.,  N.  Y. 

April    6.1876  Hill,  Nathaniel  P.,  Denver.  Col. 

Jan.      4.  1877  Hill.  W.  M..  U.  S.  Torpedo  Station,  Newport,  R.  L 

April    6.  1876  Hills.  William  B..  Cambridge,  Mass. 

March  1.  1877  Hindley,  Robert  C.  Racine  College,  Racine.  Wis. 

April    6.  1876  Homer,  Chas.  S.,  care  of  Valentine  &  Co.,  323  Peari  St..  N.  Y. 

Feb.    11,  1881  Hopke,  T.  M.,  17  Cedar  St.,  N.  Y. 

April    1,  1881  Hoppock,  A.  E.,  103  E.  148th  St..  N.  Y. 

Jan.      4,  1877  Horsford,  E.  N.,  Cambridge,  Mass. 

April    6.  1876  Humphrey,  Henry  C.  Stamford,  Ct. 

April    6.  1876  I  Hunt.  T.  Sicrry,  33  Durochcr  st.,  Montreal,  Canada. 

May      1, 1879  Ihlsing,  M.  C.  Columbia  College.  N.  Y. 

June     6,  1878  Jenks.   A.    M..  care  of   Havemeyer,    Eastwick   &   Co..  Jersey 

City,  N.  J. 

June     6,  1878  Johnson.  Chas.,  Fort  Hill.  New  Brighton,  Staten  Island,  N.  Y. 

J"^y     0,  1876  Johnson,  Samuel  W.,  New  Haven.  Ct. 

M^fch  6.  1879  Kelly.  John  F..  97  Garden  st..  Hoboken.  N.  J. 

April    6,  1876  Kersiing.  Herman.  324  Princeton  St.,  East  Boston.  Mass. 

J"ly     6.  1876  Koenig.  G.  A..  University  of    Pennsylvania.  Philadelphia.  Pa. 

April    6,  1876  Krackowitzer.  S.,  512  E.  17th  st.,  N.  Y. 

^Pril    6,  1876  Krause,  O.  H.,  care  Matthiesscn  &  Wiechers,  Jersey  Cily,  N.  J. 

^^^-     6.  1879  Lamothe.  Charles  D.,  P.  O.  Box  ir)07.  N.  Y. 

^P"l    6,  1876  Land.  William  J.,  Box  305,  Atlanta,  Ga. 

^P^-    7,  1876  Langley,  John  W.,  Ann  Arbor,  Mich. 
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Oct.  7,  1881  Lauver,  Dr.Winfield  P.,  care  of  Treasury  Department,  Wash- 
ington, D.  C. 

July  6,  1876  Lawler,  C.  J.,  cor.  Bedford  and  Gates  aves.,  Brooklyn,  N.  Y. 

Dec.  7,  1876  Lecour.  E.  H.,  547  W.  18th  St.,  N.  Y. 

Nov.  1,  1877  Lecompte,  Charles,  Tenafly,  N,  J.     Gone  to  France. 

April  6,  1876  Ledoux,  A.  R.,  17  Cedar  si..  N.  Y. 

Jan.  8,  1878  Leeds,  A.  R..  Stevens  Institute.  Hoboken,  N.  J. 

Jan.  8,  1878  Lees.  Wra.  T.,  N.  Y.  Gaslight  Co..  ave.  A  and  81st  St.,  N.  Y. 

April  6,  1876  Liebig,  G.  A.,  87  Exchange  place.  Baltimore,  Md. 

July  6,  1876  Lillie,  Samuel  Morris,  333  Pine  St.,  Philadelphia,  Pa. 

Oct.  7,  1881  Leman.  W.  P.,  305  W.  55th  St..  N.  Y. 

April  6,  1876  Lindsley.  J.  Berrian.  Nashville,  Tenn. 

April  6,  1876  Lipps,  John  S.,  24  Park  place,  N.  Y. 

Dec.  2,  1880  Lungwitz.  Theo..  care  of  H.  E.  Niese,  Jersey  City,  N.  J. 

April  6.  1876  Lupton,  N.  T.,  Vanderbilt  University,  Nashville,  Tenn. 

May  2,  1878  Luthy,  D.,  220  Church  st.,  Philadelphia,  Pa. 

April  6,  1876  Mclntire,  Chas.  M.,  Jr.,  811  N.  Hampton  st.,  Easton,  Pa. 

Jan.  2,  1879  ♦Mclntire,  Henry  M.,  1136  Washington  St.,  Easton.  Pa. 

June  6,  1878  Macintosh,  J.  B..  55  Garden  St..  Hoboken,  N.  J. 

April  6,  1876  Maish.  John  M.,  College  of  Pharmacy.  Philadelphia,  Pa. 

April  6,  1876  Mallet,  J.  W.,  University  of  Virginia,  Albemarle  Co.,  Va. 

Feb.  6,  1879  Marchand,  Charles,  P.  O.  Box  1567.  N.  Y. 

April  6,  1876  Martin.  Wm.  J.,  Davidson  College,  Mecklenburg  Co..  N.  C. 

Sept.  7,  1876  Martins,  R.  A.,  care  of  Actien-Gesellschaft  fUr  Anilin  Fabrika- 

tion,  Berlin,  German}'. 

May  6,  1878  Mattison,  J.  G.,  Hastings-on-Hudson,  N.  Y. 

Feb.  1,  1877  Means,  Alexander,  Oxford,  Newton  Co.,  Ga. 

April  0,  1870  *Merrick,  John  M.,  Boston,  Mass. 

April  6,  1870  Mew,  Wm.  M.,  422  5th  st..  Washington,  D.  C. 

Dec.  1.  1879  Meyers,  Henry  C,  40  Cliff  st.,  N.  Y. 

June  1,  1876  Miller,  George  M.,  20  Broad  St.,  N.  Y. 

April  0,  1876  Moore,  Gideon  E.,  69  Liberty  st.,  N.  Y. 

April  6,  1870  Morrill,  Thomas  T.,  Cambria  Iron  Works.  Johnstown,  Pa. 

April  0,  1876  Morton,  Henry,  Stevens  Institute,  Hoboken,  N.  J. 

June  1,  1871  Molt.  H.  A.,  jr.,  105  Water  st..  N.  Y. 

April  6,  1876  Munroe,  Charles  E.,  U.  S.  Naval  Academy,  Annapolis,  Md. 

March  7,  1878  Munroe.  H.  S.,  School  of  Mines,  Columbia  College,  N.  Y. 

April  6,  1876  Nason,  Henry  B.,  Troy,  N.  Y. 

April  6,  1876  Niese,  H.  E,,  care  of  Matthiessen  &  Wiechers,  Jersey  City,  N.J. 

April  6.  1876  Nichols,  W.  H..  41  Cedar  st.,  N.  Y. 

May  3,  1877  Norton.  Thomas,  2  Route  Landai,  Saint  Denis,  Paris,  France. 

Dec.  2,  1880  O'Connor,  J.  D..  School  of  Mines,  Columbia  College,  N.  Y. 

Nov.  19.  1879  Oothout,  William,  Bellevue  Hospital,  N.  Y. 

Dec.  0,  1H77  Orth.  A.,  care  of  F.  Bredl  &  Co.,  N.  Y. 

July  6,  1876  Parker,  T.  J.,  Box  09,  Bergen  Point,  N.  J. 

April  6,  1870  Parsons.  C.  C.,  542  E.  20th  st.,  N.  V. 
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July      6,  1876  Pearce,  Richard,  Denver,  Col. 

May      8,  1877  Penissat.  A.,  41  Cedar  St.,  N.  Y. 

April     6,  1876  Perkins,  Maurice,  Schenectady,  N.  Y. 

April     6.  1876  Phelps,  George  N.,  127  First  place,  Brooklyn,  N,  Y. 

July    11,  1878  Phillips,  William  B.,   University  of  North  Carolina,   Chapel 

Hill,  N.  C. 

Nov.     2.  1876  Pickhardt.  Carl  W.,  Pickhardt  &  Kuttroff,  cor.  of  Liberty  and 

New  Church  sts.,  N.  Y. 

Dec.      2,  1880  Pigeon,  Narcise,  128th  st.  and  4th  ave.,  N.  Y. 

April    6,  1876  Pirz,  Anthony,  Long  Island  City,  N.  Y. 

Oct.       5,  1876  Pitkin,  Charies  A..  Box  52,  Braintree,  Mass. 

March  6,  1879  Pool,  Franklin  V.,  191  Roseville  ave.,  Newark.  N.  J. 

Oct.       7,  1880  Pool,  Herman,  Buffalo,  N.  Y. 

Feb.      6,  1879  Potter,  T.  W..  24  Cliff  St.,  N.  Y. 

April     6,  1876  Prescolt,  Albert  B..  Ann  Arbor,  Mich. 

March  1,  1877  Prochazka,  George  A.,  162  2d  ave.,  N.  Y. 

Oct.       7,  1881  Radenhausen,  P.,  Stevens  Institute,  Hoboken,  N.  J. 

April    6,  1876  Rice,  Charies.  Bellevue  Hospital,  N.  Y. 

April    6,  1876  Ricketis,  P.  de  P.,  School  of  Mines,  Columbia  College,  N.  Y. 

April     6,  1876  Rising,  William  B.,  University  of  California,  Oakland,  Cal. 

June     1,  1876  Robbing,  Charies  A..  91  Fulton  st.,  N.  Y. 

March  4,  1878  Roberts,  W.  Chandler,  Royal  Mint,  London,  Eng. 

March  4.  1878  Rogers.  F.  M.,  95  Liberty  st.,  N.  Y. 

April     6,  1876  Rogers,  Robert  E..  Jefferson  Medical  College,  Phila.,  Pa. 

Nov.      1.  1877  Rossi.  Auguste  J..  22  W.  11th  st.,  N.  Y. 

July    11.  1878  Rupp,  William.  961  3d  ave.,  N.  Y. 

April     6,  1876  'St.  John,  Samuel,  N.  Y. 

June     5.  1879  Schanck,  J.  Still  well,  Princeton  College,  Princeton,  N.  J. 

Dec.      2,  1880  Schmich,  Charies  W.,  Rock  Hill  Iron  and  Coal  Co.,  Orbisonia, 

Huntington  Co.,  Pa. 

Sept.     7,  1876  Schrage.  William,  Sheboygan,  Wis. 

April     6,  1876  Schultz,  Charies  H.,  cor.  17ih  st.  and  Broadway,  N.  Y. 

April     6,  1876  Schweitzer,  Paul,  Columbia,  Boone  Co.,  Mo. 

Dec.      2,  1880  Seaman.  Henry  J.,  Crane  Iron  Co.,  Catasauqua,  Pa. 

July      6,  1876  Seeley,  Henry  Martvn,  Middlebury,  Vt. 

Jan.       1,  1880  Semper,  C,  Gray's  Ferry  Chcm.  Works,  Philadelphia,  Pa. 

April     6,  1876  Shaplcigh,  Waldron.  Freeport.   III. 

April     6.  1876  Sharpless,  S.  P.,  114  Stale  st.,  Boston,  Mass. 

Oct.       8,  1878  Shepard,  Charles  U.,  Jr.,  20  Broad  st.,  Charleston,  S.  C. 

April     6.  1876  Sherer,  E..  122  Front  St..  N.  Y. 

Feb.      7.  1879  Sherer,  J.  A.,  122  From  St..  N.  Y. 

April     6,  1876  Silliman.  Benjamin,  New  Haven.  Ct. 

April     6,  1876  Simon,  Wm.,  Maryland  College  of   Pharmacy,  Baltimore,  Md. 

Feb.    11,  1881  Slade,  James  F.,  5  E.  ;^th  st..  N.  Y. 

May      3,  1877  Sloan.  T.  O'C,  55  Pine  st.,  N.  Y. 

Nov.      1,  1877  Smith,  Hanbury,  35  Union  square,  N.  Y. 

March  1,  1877  Squibb,  E.  R.,  36  Doughty  St.,  Brooklyn,  N.  Y. 
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MEMBERS. 


DATS  OF  BLBCTION. 

Oct.        7,   1880 

June  5,  1879 
April    6,  1876 

March  6,  1879 
April  6.  1876 
Dec.  6.  1877 
July      6,  1876 


April 

Oct. 

Feb. 

Jan. 

April 

May 

Oct. 
Feb. 
May 


6.  1876 

5,  1876 

7.  1878 

8.  1879 

6,  1876 
1,  1881 

7,  1880 
7,  1878 
6.  1879 


Stahl,  Dr.  Karl,  N.  W.  Fertz.  Co.,  Union  Stock  Yards,  Chi- 
cago, 111. 

Stebbins,  James  H.,  Jr.,  20  E.  87th  St.,  N.  Y. 

Sticht,  John  C,  care  of  Charles  Pfizer  &  Co.,  81  Maiden  Lane. 
N.  Y. 

Stillman,  T.  B.,  40  Broadway,  N.  Y. 

Still  well,  Charles  M.,  55  Fulton  st.,  N.  Y. 

Striedinger,  J.  H.,  17  University  place,  N.  Y.    Gone  to  S.  Amer. 

Sweeny,  William  S.,  Easton,  Pa, 

Taylor,  William  H.,  606  E.  Grace  St.,  Richmond,  Va. 

Terne,  Bruno.  1628  S.  5th  St.,  Philadelphia,  Pa. 

Thompson,  A.  L.,  52  Sharp  St.,  Baltimore,  Md. 

Thompson,  M.  S.,  58  Wall  St.,  N.  Y. 

Tilden,  William  C,  127  Hudson  St.,  N.  Y. 

Tonnell6,  Theodore,  Wampum  Cement  and  Lime  Co.,  Newcas- 
tle, Lawrence  Co.,  Pa. 

Torry,  C.  H.,  School  of  Mines,  N.  Y. 

Tscherniac,  J.,  118  Boulevard  Maillot,  Neuilly,  Paris,  France. 

Tucker,  J.  H.,  care  of  McKean,  Newhall  &  Borie,  Philadel- 
phia, Pa. 


April 
April 
Feb.    11 


Dec. 
Jan. 

April  6 

April  6 

June  6 

April  6 

April  6 


Sept.  7 

March  6 

Dec.  2 
Jan. 
Dec. 

April  6 

June  5 

April  6 

Dec.  2 

July  6 

April  0 

July  6 

July  6 


1879  Van  Slooten,  William,  42  S.  Derbigny  St.,  New  Orieans,  La. 

1876  Vaughn.  Henry  W.,  Providence,  R.  L 
1881  Venable,  T.  S.,  Chapel  Hill,  N.  C. 

1877  Wait,  Charles  E.,  Missouri  School  of  Mines,  Rolla,  Mo. 

1878  Waldstein,  Martin  E.,  02  New  Church  St.,  N.  Y. 

1876  Waller,  Elwyn,  School  of  Mines,  Columbia  College,  N.  Y. 

1876  *Walz,  Isidor.  N.  Y. 

1878  Ware,  Louis  S.,  St.  George  Hotel,  Philadelphia,  Pa. 

1876  Weber.  Henry  A.,  III.  Industrial  University,  Champaigne,   III. 

1876  Wendt.   Charies  J.,  care  of  Charies   Pfizer  &  Co..  81  Maiden 

Lane,  N.  Y. 

1876  Wenzcll.  Wm.  T.,  852  Market  St.,  San  Francisco,  Cal. 

1879  Wheeler,  C.  G.,  University  of  Chicago,  Chicago,  III. 

1880  Wiegman,  F.  G. 

1879  Wigner,  G.  W.,  79  Great  Tower  st.,  London,  England. 

1879  Williams,  E.  H.,  101  N.  32d  st.,  Philadelphia,  Pa. 

1876  Williams,  Charies  P.,  Rolla,  Mo. 

1879  Wilson,  M.  C,  Waco,  Texas. 

1876  Winans,  Horatio  N..  1551  Broadway,  N.  Y. 

1880  Wittman,  Byron  N.,  Pittsburg  Steel  Casting  Co.,  Pittsburg.  Pa. 
1876  Wolf,  Theo.  R.,  Delaware  College,  Newark,  Del. 

1876  Wormley,  Theo.  G.,  University  of  Pennsylvania,  Phila.,  Pa. 
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PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 


Meeting  hdd  January  6thy  1882. 

The  meeting  was  called  to  order  at  8:20  p.  m.,  Dr.  A.  R.  Leeds 
in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  approved. 

The  report  of  the  board  of  directors  was  read  and  approved. 

After  which  Mr.  Elliott  stated  that  he  attended  Mr.  John  Lipps' 
funeral  together  with  Dr.  Waller  and  some  other  gentlemen,  and 
that  the  expenses  incurred  amounted  to  about  $116,  of  which  he 
had  only  raised  $96.50  by  subscription,  the  balance  having  been 
paid  out  of  his  own  pocket. 

The  recording  secretary  then  moved  that  Mr.  Elliott  be  reim- 
bursed from  the  society's  funds. 

It  was  then  amended,  that  Mr.  Elliott's  claim  be  brought  up  at 
the  next  meeting  of  the  board  of  directors  for  consideration. 

This  on  motion  was  carried. 

After  which  the  following  gentlemen  were  duly  elected  members 
of  the  society: 

Clement  Le  Boutillier,  associate  member,  proposed  by  A.  H. 
Elhott,  T.  O'C.  Sloane,  A.  R.  Leeds. 

Victor  M.  Braschi,  regular  member,  proposed  by  A,  H.  Elliott,!^' 
O'C.  Sloane,  A.  R.  Leeds. 

F.  G.  Wiechman,  regular  member,  proposed  by  A.  H.  Elliott,  T. 
O'C.  Sloane,.  A.  R.  Leeds. 

Lucius  Pitkin,  regular  member,  proposed  by  A.  H.  Elliott,  T.O'C. 
Sloane,  A.  R.  Leeds. 

Charles  A.  Wittmack,  associate  member,  proposed  by  A.  H. 
Elliott,  T.  O'C.  Sloane,  A.  R.  Leeds. 

Dr.  Henry  Rau,  regular  member,  proposed  by  James  H.  Stebbins, 
Jr.,  O.  M.  Jenks,  A.  R.  Leeds. 

Dr.  J.  A.  Peters,  regular  member,  proposed  by  S.  A.  Goldschmidt, 
C.  C.  Parsons,  James  H.  Stebbins,  Jr. 

Dr.  J.  Rudesch,  regular  member,  proposed  by  M.  Alsberg,  James 
H.  Stebbins,  Jr.,  IT.  Endemann. 
After  which  Mr.  Orazio  Lugo  was  nominated  as  a  new  member. 
Dr.  Endemann  then  stated,  in  behalf  of  the  committee  on  papers 
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and  publications,  that  he  did  not  expect  the  next  number  of  the 
Journal  for  1881  would  be  out  before  February  Ist,  1882. 

After  which  the  first  paper  of  the  evening,  "  Upon  the  influence 
of  light,  upon  certain  metallic  oxides/'  by  Dr.  A.  R.  Leeds,  was 
read. 

After  some  questions  by  Mr.  Elliott,  the  second  paper,  "  On  the 
estimation  of  tannic  acid,  in  tanning  materials,*'  by  Mr.  NelsoA  H. 
Darton,  followed. 

This  paper  caused  a  very  lively  discussion,  between  some  of  the 
gentlemen  present. 

After  which  the  third  paper,  "  On  a  convenient  and  accurate 
form  for  a  weighing  flask,  to  deliver  as  a  burette,"  by  Mr.  Nelson 
H.  Darton,  was  read. 

After  some  remarks  by  Dr.  Grothe  and  others,  Mr.  Elliott  an- 
nounced the  death  of  Dr.  John  W.  Draper,  and  moved  that  a  com- 
mittee of  two  be  appointed,  to  wait  on  Prof.  Chandler,  and  request 
him  to  draw  up  an  obituary  notice.  This  being  seconded  was  duly 
carried. 

Dr.  Friedburg  then  described  a  new  test  paper,  manufactured  by 
Toch,  'Grothe  &  Co.,  which  has  the  property  of  distinguishing  be- 
tween mineral  and  organic  acids. 

This  paper  has  a  blue  shade,  and  is  not  acted  upon  by  organic 
acids. 

Dr.  Friedburg  then  proposed  that  our  Conversaziones  should  be 
made  more  interesting,  and  urged  that  some  paper  or  theme  should 
be  settled  upon  beforehand,  the  title  of  which  should  be  sent  to  the 
recording  secretary,  to  be  announced  on  the  postal  cards. 

This  being  seconded,  was  duly  carried. 

After  which  the  recording  secretary  stated  that  he  would  give  a 
paper  on  artificial  indigo,  with  samples,  for  the  next  Conversazione. 

Mr.  Casamajor  then  announced  the  resignation  of  Mr.  W.  B. 
Hills  and  Chas.  F.  Wingate,  both  of  which  were  duly  accepted. 

Mr.  Elliott  then  asked  whether  any  action  had  been  taken  about 
members  that  are  in  arrears  of  dues. 

This  being  answered  in  the  negative,  Mr.  Casamajor  then  moved 
that  all  members  in  arrears  of  dues  up  to  Dec.  31, 1880,  be  dropped 
from  the  rolls. 

This  being  seconded,  was  carried  unanimously.  After  which  the 
meeting  adjourned. 

James  H.  Stebbiks,  Jb., 

Recording  Secretary. 


UPON  THB  SBDUCnOK   OF  METALLIC   OXIDES   IN   SUNLIGHT. 


L    UPON  THE  REDUCTION  OF   METALLIC  OXIDES  IN 

SUNLIGHT. 

Bt  Db.  Albebt  R.  Leeds. 

During  the  coarse  of  some  experiments  upon  the  measurement  of 
solar  actinism,  I  was  led  to  subject  certain  metallic  oxides  to  the 
influence  of  sun-light  during  a  very  prolonged  period  and  under 
somewhat  novel  conditions.  The  oxides  were  contained  in  W- 
shaped  tubes,  from  which  the  air  was  displaced  by  a  current  of  pure 
and  dry  hydrogen  continued  during  five  hours.  After  exhausting 
the  atmosphere  of  hydrogen  as  completely  as  possible,  the  tubes 
were  sealed.  The  oxides  were  placed  in  one  bend  of  the  tube,  and 
in  the  other  bend  metallic  sodium,  or,  in  some  experiments,  anhy- 
drous cupric  sulphate.  All  of  the  tubes  were  filled  upon  the  10th 
of  November,  1880,  and  exposed  at  a  southern  window  until  Nov. 
10th,  1881,  when  they  were  examined  and  opened. 

I.  A  tube  with  6.2256  grms.  mercurous  oxide  in  one  bend,  and 
sodium  in  the  other.  The  oxide  was  largely  reduced  to  metallic 
mf rcury,  which  formed  a  mirror  with  globules,  and  to  yellow  mer- 
curic oxide.  The  sodium  was  covered  with  a  white  crust.  On  ac- 
count of  the  mingling  of  the  globules  of  mercury  with  the  reduced 
and  unreduced  mercurous  oxide,  no  quantitative  estimations  could 
be  effected. 

II.  A  V-tube  containing  5.4064  grms.  mercurous  oxide,  but  no 
sodium.  A  mercury  mirror  was  formed,  and  the  residue  consisted 
of  a  mixture  of  mercurous  oxide  and  yeUoio  mercuric  oxide.  As  in 
the  preceding  experiment  no  red  oxide  of  mercury  was  found. 

The  two  preceding  experiments  are  at  variance  with  the  results 
of  Dnlk,  quoted  in  Gmelin-Krauts  Handb.  der  Anorg.  Chemic.  Vol. 
I,  p.  825,  according  to  which  the  mercurous  oxide  was  resolved  into 
mercury  and  red  oxide  of  mercury. 

IIL  A  W-tube  containing  6.3597  grms.  red  oxide  of  mercury  in 
one  bend  and  metallic  sodium  in  the  other.  No  decomposition  en- 
sued, the  weight  remaining  unaltered.  This  result  likewise  differs 
from  that  oi  Dulk  (loc.  cit.),  who  found  that  dry  mercuric  oxide 
lost  in  4  months  under  colorless  glass  0.9,  under  violet  0.5,  under 
green  0.2  and  under  red  0.1  per  cent,  of  oxygen.  At  the  same 
time  its  color  changed  to  gray,  most  strikingly  under  colorless,  but 
scarcely  perceptibly  under  red  glass. 

IV.  A  W-tnbe  containing  3.043  grms.  of  pure]PbO,  in  one  bend 
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and  metallic  sodium  in  the  other.  The  weight  and  appearance  of 
the  peroxide  remained  unaltered. 

This  result  diflFers  from  that  of  Dulk  (loc.  cit.),  the  brown  oxide 
of  lead  being  decomposed  into  oxygen  and  the  red  oxide. 

V.  4.057  grms.  of  PbO^  was  used  in  this  experiment,  but  instead 
of  sodium,  anhydrous  cupric  sulphate  was  placed  in  the  other  bend 
of  the  tube.  Neither  the  lead  peroxide  nor  the  copper  salt  changed 
in  appearance,  nor  the  former  in  weight. 


11.   ON  THE  ESTIMATION  OF  TANNIC  ACID    IN    TAN- 

NING   MATERIALS,   ETC. 

By  Nelson  II.  Darton. 

As  the  exact  determination  of  the  proportions  of  tannic  acid  is  a 
problem  of  comparatively  difficult  solution  many  methods  have 
been  proposed  to  facilitate  this,  but,  as  a  rule,  have  yielded  very  dis- 
cordant results  when  compared  with  the  actual  weights  of  the  leath- 
er formed  from  it.  Thus  tanners  have  lost  all  faith  in  chemists 
generally.  Some  prominent  tanners  have  informed  me  that  they 
have  sent  spent  barks  containing  less  than  one  per  cent  of  tannic 
acid  to  chemists  in  this  city  and  they  have  returned  results  of  from 
7  per  cent,  to  4  per  cent.  TTiese  results  were  generally  obtained  by 
Hammels  hide  method  or  that  of  Loewenthal,  as  modified  by  Neu- 
bauer,  or  even  by  the  old  gelatin  method,  which  is  now  seldom 
used. 

In  my  intimate  connections  with  the  tanning  trade  I  seriously  felt 
the  defects  in  and  want  of  a  proper  method,  and  not  being  able  to 
find  one  of  suflScient  accuracy  sought  out  one  that  would  answer 
the  conditions  of  speed  and  accuracy,  and  this  I  will  detail  below, 
merely  mentioning  that  in  numerous  and  exhaustive  trials  I  have 
found  it  to  yield  results  as  near  as  within  i  per  cent  of  the  actual 
value.  Lcewenthal's  modification  of  his  own  method  is  not  nearly 
as  accurate  as  this,  as  I  will  show  in  a  subsequent  paper. 

The  bark,  etc.,  is  taken  dry  and  finely  cut,  powdered  or  crushed. 
20  grammes  of  this  is  weighed  out,  placed  in  a  flask  with  sufiicient 
water  and  the  tannic  acid  thoroughly  exhausted  by  repeated 
treatments  with  boiling  water.  The  filtrate  is  mixed  with 
about  25  cc.  of  dilute  sulphuric  acid  and  again  filtered  after 
making  the  bulk  up  to  one  litre.  Standard  solutions  are  then 
prepared.  The  first  of  tannic  acid  containing  two  grammes  to  a 
litre.     The  pure  tannic  acid  must  be  used.     2nd,  a  solution  contain- 
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ing  to  a  litre  1.5  grammes  of  permanganate  of  potassium,  3rd,  a  solu- 
tion of  indigo  carmine  of  such  a  strength  that  it  must  require  twice  as 
much  of  the  permanganate  solution  as  an  equal  bulk  of  the  tannin 
solution,  that  is  about  3  grammes  to  a  litre.  4th,  a  10  per  cent  so- 
lution of  ammonio-sulphate  of  copper  in  ammoniacal  water.  5th,  a 
dilate  sulphuric  acid,  one  of  acid  to  five  of  water.  A  convenient 
measure  of  the  indigo  is  taken,  say  20cc.  It  is  diluted  to  about  f  of 
a  litre,  acidulated  with  the  acid  and  titrated  with  the  permanganate. 
Another  amount  of  the  indigo  and  the  same  of  tannic  acid  solution 
are  taken  and  titrated  as  before.  This  is  then  repeated,  using  the  de- 
coction of  the  bark.  About  60  cc.  of  the  last  in  then  taken  and 
about  the  same  of  the  copper  solution,  these  are  mixed  together, 
some  ammonia  solution  added  and  the  mixture  filtered  from  the 
tannate  of  copper  which  precipitates.  An  equivalent  amount  of 
this  filtrate  is  titrated  as  before  and  from  these  data  the  amount  of 
tannic  acid  calculated  by  the  following  formula. 

The  amount  of  permanganate  used  for  the  indigo  and  tannin  to- 
gether, less  that  used  by  the  indigo,  is  to  the  permanganate  used  for 
the  decoction, less  that  necessary  for  the  indigo  present  and  an  equiva- 
leut  amount  of  the  filtrate  noted,  as  the  amount  of  tannic  acid  pres- 
ent in  the  litre  of  standard  solution,  is  to  the  quantity  of  tannic  acid 
in  20  grammes  of  the  bark  (a  litre  of  decoction).  The  process 
may  be  executed  in  about  one  half  hour  after  the  decoction  is  ob- 
tained, but  as  eight  or  ten  of  the  determinations  may  be  carried  on 
at  once  without  loss  of  time  it  is  by  far  the  shortest  method  known. 

This  process  has  been  in  constant  use  in  my  laboratory  for  some 
time  back,  and  as  I  have  much  of  this  work  constantly  to  attend  to  I 
bave  thoroughly  tested  its  value  and  am  assured  the  main  error  is 
not  over  J  per  cent,  as  I  will  show  in  my  subsequent  paper. 

This  method,  somewhat  extended,  is  applicable  to  the  determina- 
tion of  the  gallic  acid  at  the  same  time.  It  is  simply  in  treating  a 
portion  of  the  filtrate  from  the  tannate  of  copper  with  a  solution  of 
bichloride  of  mercury,  and  after  filtering  this  ofip  and  separating  the 
excess  of  Hg,  titrating  the  filtrate,  using  the  calculations  similar  to 
the  above,  the  amount  of  gallic  acid  may  be  readily  arrived  at.  The 
relation  of  the  permanganate  to  a  gallic  acid  solution  for  the  first 
member  of  the  equation  should  be  previously  ascertained,  although 
it  differs  but  slightly  from  the  tannic  acid. 

I  then  proceeded  to  investigate  the  purity  and  properties  of 
the  tannate  of  copper  upon  which  the  whole  of  the  method  de- 
pends.   Two  tannates  of  copper  were  prepared,  one  from  the  pure 
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tanuio  acid,  the  other  from  the  decoction  of  hemlock  bark  and  the 
two  were  compared,  the  first,  from  the  pure  tannic  acid,  contained 
27.72  per  cent,  of  copper  oxide  and  the  other  27.58  per  cent,  within 
99.5  percent,  of  each  other.  By  combustion  they  both  yielded  essen- 
tially the  same  formula.  In  both  cases  they  were  in  black  lustrous 
masses  quite  insoluble  in  cold  but  partly  soluble  in  hot  or  boiling 
water,  from  which  it  is  deposited  on  cooling.  In  alcohol,  gallic  acid 
solutions  and  in  presence  of  alkalies  they  are  very  insoluble  but 
quite  soluble  in  diluted  acids. 


m.    ON  A    CONVENIENT  AND  ACCURATE  FORM    OF 
WEIGfflNG  PTJ^SK  TO  DELIVER  AS  A   BURETTE. 

By  Nelson  H.  Darton. 

In  many  volumetric  processes,  the  end  reaction  is  so  sharp  that 
the  small  amount  of  solution  required  to  produce  it  is  too  small  to 
be  perceptible  in  the  reading  of  an  ordinary  burette.  Readings  to 
0.05  cc.  are  as  close  as  can  be  usually  seen.  Differences  of  tem- 
perature, which  affect  both  the  bulk  of  the  solution  and  the  capacity 
of  the  burette,  are  also  sources  of  error  which  must  be  avoided  if 
we  wish  to  attain  great  precision. 

In  cases  where  extreme  accuracy  is  required,  the  method  of  weigh" 
ing,  instead  of  measuring  the  amount  of  solution  used,  is  to  be 
preferred. 

Two  or  three  forms  of  apparatus  for  this  purpose  have  been  pro- 
posed, but  they  all  are  open  to  two  objections.  Ist.  That  the  de- 
livery  tube  is  too  large  to  deliver  less  than  0.05  cc,  or  if  fine  enough 
to  deliver  it,  a  sufiicient  amount  cannot  be  delivered  conveniently 
at  the  start  to  bring  the  solution  upon  which  one  is  working  near 
to  the  point  of  change,  and  2d.  that  regulating  the  admission  of 
the  air  to  the  apparatus  distracts  the  operator's  attention  at  the 
critical  moment. 

I  have  constructed  and  used  an  apparatus  which  is  not  open  to 
the  above  objections.  Two  forms  are  used.  The  first  for  liquids^ 
which  may  suffer  an  alteration  of  standard  by  contact  with  organic 
substance,  as  cork  or  rubber,  consists  of  a  flask  with  a  Gay-Lussac 
delivery  tube  with  a  fine  delivery  jet.  The  stopper  is  perforated 
for  a  glass  tube,  connecting  by  a  short  rubber  tube  with  another  tube 
drawn  to  a  fine  point  to  regulate  the  admission  of  air  to  the  flask* 
A  small  pinch  cock  on  the  rubber  tube  completes  the  control  of  the  air 
supply,  and  consequently  of  the  delivery  from  the  flask.     With  the 
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apparatus  I  use  three  or  more  of  these  tubes  for  regulating  the  air 
supply,  which  can  be  weighed  with  the  flask  and  changed  as  re- 
quired. 

The  second  form  of  apparatus  is  essentially  the  same,  except  that 
the  solution  is  delivered  from  the  flask  by  a  small  siphon  passing 
through  the  cork,  the  supply  being  regulated  as  before. 


OBITUARY 


JOSEPH  GOLDMARK. 

From  the  small  band  of  men  by  whom  the  project  of  an  Ameri- 
can Chemical  Society  was  agitated,  we  have  lost  one  who  entered 
into  it  with  enthusiasm  and  who,  ever  since  the  founding  of  the 
society,  has  rejoiced  in  its  existence — Dr.  Joseph  Goldmark. 

Although  bom  and  educated  abroad  and  strongly  attached  to 
the  land  of  his  birth,  the  active  part  of  Dr.  Goldmark's  life  was 
passed  in  the  city  of  New  York,  where  he  built  up  his  large  manu- 
facturing business  and  where  all  his  interests  were  centered. 

He  was  born  in  the  small  town  of  Kreuz  in  Hungary. 

At  the  age  of  seventeen  he  entered  the  University  of  Vienna, 
where  he  took  his  degree  of  Doctor  of  Medicine.  At  the  same 
time  he  devoted  himself  to  the  study  of  chemistry  with  great 
teal,  working  in  the  laboratory  under  Prof.  Schroetter.  Here  he 
applied  himself  to  the  investigation  of  amorphous  phosphorus, 
many  of  the  remarkable  properties  of  which  he  claims  to  have  dis- 
covered. It  was  his  intention  to  assert  his  claim  to  these  discov- 
eries in  the  scientific  journals,  and  on  the  occasion  of  his  last  visit 
to  Europe  he  was  engaged  in  collecting  material  to  establish  his 
title  to  them. 

In  the  revolution  of  1848,  which  brought  the  first  dawn  of  politi- 
*(isl  liberty  to  Austria,  Joseph  Goldmark  took  part  as  a  leader.  In 
connection  with  such  men  as  Fischhof,  Viol  and.  Faster  and  others 
he  will  be  remembered  as  the  bold  and  enthusiastic  advocate  of 
reform. 

In  the  stormy  days  of  March,  1848  he  was  at  the  head  of  the 
Legion  of  Students  who  left  their  lecture  hall,  opposed  the  pro- 
fessors, and  fifteen  hundred  strong  took  possession  of  the  Chamber 
of  Deputies  and  forced  the  '^  Staende  "  to  petition  the  emperor  for 
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reforms,  including  liberty  of  the  press,  religious  liberty,  represen- 
tation by  the  people,  etc. 

He  was  chosen  as  one  of  the  twelve  delegates  sent  by  the  students 
to  the  imperial  palace,  and  took  part  in  all  the  stirring  measures 
of  that  memorable  period. 

But  the  glorious  early  days  of  the  movement,  so  full  of  high  as- 
pirations and  of  enthusiasm  for  liberty,  were  followed  by  darker 
days,  when  the  spirit  of  loyalty  and  moderation  was  supplanted  by 
the  blind  fury  of  the  mob. 

It  was  in  such  days  that  the  names  of  the  exalted  leaders  became 
connected  with  the  deeds  of  violence  which  they  themselves  held 
in  abhorrence. 

Thus  when  Latour,  the  hated  Minister  of  War,  fell  (Oct.  6, 1848) 
slain  by  the  populace,  Goldmark  and  Fischhof  were  the  two  dele- 
gates who  sought  to  save  him,  endangering  their  own  lives  to  save 
the  minister's. 

When  the  brief  reign  of  the  multidude  was  over,  and  absolutism 
again  set  in,  the  leaders  of  the  revolution  were  held  to  account  for 
the  wild  deeds  of  the  mob,  and  an  unjust  retribution  fell  upon  in- 
nocent men. 

Fischhof  lingered  long  in  prison,  while  Goldmark  escaped  across 
the  border.  But,  indicted  as  the  instigators  of  the  murder  of 
Latour,  they  were  condemned  to  death  on  the  testimony  of  one 
witness  and  the  sentence  was  carried  out  in  effigy. 

Goldmark  and  other  fugitives  reached  Switzerland  in  safety  and 
thence  proceeded  to  the  United  States  in  1849. 

After  one  year's  practice  of  his  profession.  Dr.  Goldmark  aban- 
doned it  for  the  more  congenial  pursuit  of  experiment  and  manu- 
facture. For  some  time  he  was  engaged  in  experiments  with  ful- 
minating powders,  the  manufacture  of  which  he  reduced  to  a  com- 
paratively safe  process,  and  in  1858  he  established  in  Brooklyn  a 
a  factory  for   cartridges  and  percussion  caps. 

To  this  work  he  gave  the  best  years  of  his   life,  personally    sup- 
erintending the  manufacture,  inventing  machinery,   patenting  im-. 
provements  and  competing  with  foreign  manufacturers,  his  chemi- 
cal knowledge  being  seconded    by   considerable  mechanical    inge- 
nuity. 

In  1868  he  returned  once  more  to  his  native  Austria,  not  to  avail 
himself  of  the  amnesty  which  the  emperor  had  extended  to  the 
banished  revolutionists,  but  in  order  to  secure  a  just  trial  and  to 
prove  his  innocence. 
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He  returned — on  the  statute  books  still  the  condemned  murderer 
— but,  a  trial  being  granted,  he  was  triumphantly  acquitted,  over- 
whelming proof  showing  that  the  witness  whose  testimony  had 
convicted  him  had  been  bribed  to  swear  to  false  statements.  And 
not  only  was  the  innocence  of  Dr.  Goldmark  thus  fully  demonstrat- 
ed, but  it  was  also  made  apparent  in  what  regard  the  people  still 
held  the  men  of  '48 ;  for  at  the  close  of  the  trial  a  public  ovation 
was  tendered  to  him,in  which  all  the  students  and  professors  of  the 
university  joined  as  well  as  many  eminent  men  in   publiti  stations. 

Returning  to  his  adopted  country  Dr.  Goldmark  continued  his 
<)uiet  life  as  a  private  citizen,  finding  leisure  in  spite  of  numerous 
business  cares  for  constant  attention  to  the  interests  of  the  political 
situation  as  well  as  for  scientific  pursuits.  Although  he  never  held 
an  office  he  devoted  much  of  his  time  and  means  to  the  service  of 
political  reform,  holding  it  to  be  the  duty  of  every  true  man  to  give 
a  part  of  his  attention  to  public  matters,  discouraging  though  the 
field  of  party  strife  may  be. 

The  responsibilities  and  cares  connected  with  the  management 
of  his  large  business  left  him  no  time  in  the  latter  years  of  his  life 
for  the  prosecution  of  original  research  in  the  domain  of  pure 
chemistry;  but  the  part  he  took  in  the  discussions  at  the  meetings 
of  the  society  and  his  conversation  showed  how  well  he  had  kept 
pioe  with  the  progress  of  science. 

Repeatedly  elected  a  member  of  the  Board  of  Directors  and 
chosen  to  serve  on  various  committees,  Dr.  Goldmark  devoted  much 
of  his  lime  to  the  business  of  the  society,  giving  it  the  benefit  of 
his  wide  experiencf  and  sound  judgment. 

Upright,  just,  accomplished  and  of  a  genial  disposition  he  was 
loved  by  those  who  enjoyed  his  friendship  and  respected  by  all 
who  knew  him.  By  his  death  the  society  loses  a  distinguished 
member  and  tlie  community  an  exemplary  citizen.  He  belonged  to 
that  class  of  men  whose  watchward  is:  **  the  best  and  highest  only," 
and  his  lifework  was  thorough,  reliable  and  self -forgetful. 

He  died  at  the  age  of  sixty-two  on  April  18th  1881. 

O.  H.  Krausr. 


PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 

JRoo^n  1,  University  BuildinQj  February  3,  1882. 

The  meeting  was  called  to  order  at  8.20  p.  m.,  Prof.  A.  B.  Leeds 
in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  approved. 

The  report  of  the  Board  of  Directors  was  then  read. 

The  Librarian  then  stated  that  he  had  received  the  missing  num- 
bers of  the  Berichte  der  D.  Chem.  Gesell.  along  with  a  number  of 
other  pamphlets,  etc. 

The  Librarian  on  being  asked  whether  he  had  taken  any  steps  in 
regard  to  the  subject  brought  up  at  the  last  meeting  of  the  Board  of 
Directors,  stated  that  he  had  had  a  number  of  cards  printed  which 
he  would  furnish  on  application  to  any  member  desiring  to  use 
the  library. 

He  furthermore  stated  that  the  janitor  had  consented  to  take 
down  the  names  of  all  gentlemen  desirous  of  using  the  library. 

Dr.  Geyer  then  stated  thaj;  the  $19.50  due  to  Mr.  Elliott  for  ex- 
penses incurred  on  Dr.  J.  Lipps'  funeral  had  been  collected  and  paid. 

The  Chairman  of  the  Committee  on  Papers  and  Publications  had 
no  report. 

The  question  of  dropping  members  in  arrears  of  dues  was  then 
brought  up,  and  ended  in  the  following  motions  by  Mr.  Casamajor. 

1.  That  all  members  in  arrears  of  dues  to  Dec.  31,  1879,  be 
dropped  from  the  rolls.  » 

This,  on  being  seconded,  was  carried  unanimously. 

2.  That  a  committee,con8i8ting  of  the  Treasurer  and  the  two  Secre- 
taries, be  appointed  to  draw  up  a  list  of  members  whose  dues  have 
been  properly  paid.     Carried. 

Mr.  £lliott  then  made  some  remarks  about  the  publishing  of  the 
next  number  of  the  Society's  Journal,  and  finally  stated  that  at  the 
next  meeting  of  the  Society,  he  would  move  an  amendment  to  the 
Constitution  relating  to  the  Committee  on  Papers  and  Publica- 
tions which  he  wishes  to  be  increased  to  five. 

Mr.  Orazio  Lugo  was  then  elected  as  a  regular  member. 

After  which.  Dr.  Emil  Hirshberg  was  nominated  as  a  new  mem- 
ber. 

The  first  paper  of  the  evening  **  On  Crystallized  Anhydrous  Grape 
Sugar,"  by  Dr.  Amo  Behr,  was  then  read. 


CBYSTALLIZBD   AKHTDBOHS  OBAPE   SU6AB.  11 

Some  remarks  by  Dr.  Waller  then  followed,  after  which  the  second 
paper  **  On  the  precipitation  of  tannic  acid  as  tannate  of  copper,'^ 
by  Mr.  Nelson  H.  Darton,  was  read. 

After  some  remarks  and  questions  by  Dr.  Grothe  the  third  paper, 
"  On  the  water  supply  of  N.  Y.  City,"  by  Dr.  E.  Waller,  was 
read. 

This  paper  provoked  a  lively  discussion  between  Drs.  £ndemann 
So  Waller. 

Dr.  Endemann  then  read  a  paper  by  title  "  On  Heptane,"  by 
F.  P.  Venable,  Ph.  D. 

After  which  the  meeting  adjourned. 

JAMES  H.  STEBBINS,  Jb., 

Recording  Secretary. 


IV.  ON  CRYSTALLIZED  ANHYDROUS  GRAPE    SUGAR. 

Db.  Abno  Behb.  , 

The  general  physical  and  chemical  properties  of  crystallized  an- 
hydrous grape  sugar  are  pretty  well  known,  and  I  am  only  able  in 
a  few  points  to  supplement  this  knowledge  on  this  occasion.  An- 
hydrous  grape  sugar  in  a  state  of  purity  has  so  far  only  been  ob- 
tained from  an  alcoholic  solution.  Two  yeara  ago  F.  Soxhlet  found 
that  the  best  solvent  for  it  is  methylic  alcohol,  from  which  much 
larger  and  better  developed  crystals  can  be  obtained  than  from  the 
solution  in  ethylic  alcohol.  I  have  found  that  it  can,  even  more 
easily,  be  prepared  from  a  watery  solution. 

The  principle  that  a  crystal  introduced  into  the  supersaturated 
solution  of  the  same  substance  induces  crystallization,  has  long  been 
applied  to  the  practice  of  grape  sugar  manufacture.  In  order  to 
hasten  the  hardening  of  the  sugar  a  certain  quantity  of  the  already 
hardened  sugar  of  a  previous  operation  is  stirred  into  the  mass. 
But  as  the  ordinary  commercial  grape  sugar  always  contains  the 
hydrate  the  crystallization  so  obtained  is  also  that  of  the  hydrate. 
I  put  the  question  to  myself,  what  would  happen  if,  instead  of  the 
hydrate,  I  introduced  the  anhydrous  sugar  into  a  concentrated  so- 
lution of  ordinary  grape  sugar.  I  tried  the  experiment  and  must 
confess  that  I  had  not  much  hope  that  anything  else  but  crystal- 
lized hydrate  would  be  the  result,  for  I  expected  to  see  the  anhy- 
dride transformed  into  the  hydrate  within  the  watery  solution.  I 
iras  agreeably  surprised  when,  on  the  next  morning,  I  found  the 
glass  filled  with  a  neat  crystallization  of  anhydrous  grape  sugar^ 
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from  which  the  liquid  part  could  be  easily  drained.  The  few  crys- 
tals of  anhydride,  far  from  being  transformed  into  the  hydrate,  had 
induced  an  ample  cyrstallization  of  their  kind.  The  explanation  of 
this  fact  is  found  in  the  following  :  In  its  crystalline  form  anhy- 
drous grape  sugar  is  not  deliquescent  even  in  very  moist  weather, 
and  it  is  staple  in  comparatively  dilute  solutions  of  grape  sugar.  I 
have  kept  crystals  exposed  to  the  atmosphere  of  the  laboratory 
through  months  and  during  moist  weather  without  seeing  them  lose 
their  sharp  outlines  and  bright  appearance,  and  I  have  repeatedly 
found  the  syrup  drained  from  a  crystallization  of  anhydrous  sugar 
to  contain  as  much  as  26^  of  water. 

The  limits  of  concentration  within  which  this  crystallization  can 
be  obtained  are  rather  wide,  but  in  order  to  secure  a  good  result  the 
solution  ought  to  contain  from  12  to  13^  of  water.  It  is  well  not 
to  allow  the  mass  to  cool  rapidly  or  the  temperature  to  fall  much 
below  30°  C.  Frt*,  at  a  lower  temperature,  and  before  the  remain- 
ing syrup  has  been  diluted  by  the  separation  of  the  anhydrous  crys- 
tals, concentrated  solutions  are  rather  viscous  and  this  viscosity 
prevents  a  free  crystallization.  A  good  temperature  is  30  to  40®  C. 
The  time  within  which  the  crystallization  is  completed  varies  be- 
tween half  a  day  and  several  weeks,  according  to  the  purity  of  the 
mass. 

Though  it  is  always  well,  in  order  to  secure  a  uniform  and  speedy 
crystallization,  to  start  it  by  the  introduction  of  some  crystals,  yet 
it  is  possible  and,  for  sugars  of  high  purity,  quite  easy  to  obtain  the 
«anie  crystallization  by  simply  keeping  the  concentrated  solutions 
at  a  temperature  of  about  30^  C  for  some  time.  Under  these  cir- 
cumstances a  crystallization  of  anhydrous  grape  sugar  takes  place. 
This  behavior  of  grape  sugar  is  also  unexpected.  Soxhlet,  who,  a 
short  time  ago,  took  patents  in  diflFerent  countries  for  the  refining  of 
grape  sugar  by  means  of  alcoholic  liquids,  and  for  the  production 
of  a  hard  crystallized  grape  sugar,  describes  one  of  his  products  ex- 
pressly as  the  hydrate  of  the  formula  CjHjjOjHjO,  yet  he 
concentrates  highly  a  solution  of  very  pure  grape  sugar  and  allows 
it  to  crystallize  at  an  elevated  temperature.  I  have  failed,  under  the 
•conditions  of  my  experiments,  to  obtain  the  hydrate.  But  that  it  is 
possible  for  the  hydrate  to  crystallize  in  large  and  well  developed 
•crystals  has  been  established  in  1877  by  Halse  and  Steiner,  who  an- 
alyzed a  crystallized  hydrate  of  grape  sugar,  of  which  some  crystals 
weighed  4  to  5  grams,  and  which  was  readily  taken  for  cane  sugar. 
I'his  grape  sugar  had  made  the  voyage  from  England  to  Australia 
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and  back  and  during  this  time  had  undergone  the  transformation. 

A  product  which  has  for  some  time  played  an  important  part  in 
the  literature  of  this  subject  is  Anthon's  hard  crystallized  grape- 
sugar.  As  early  as  1857,  Anthon  in  Prague  prepared  a  very  pure 
sugar  by  crystallizing  and  pressing  the  hydrate;  he  then  melted  the 
press-cakes  without  addition  of  water,  and  allowed  the  mass  to  sol- 
idify in  moulds. 

He  obtained  crystalline  masses  which,  according  to  his  analysis, 
contained  4.7^  of  water  and  for  which  he  claimed  the  constitution 
of  a  half  hydrate  of  grape  sugar  of  the  formula,  2{C^H.^  20g)-t-H20. 
As  he  did  not  drain  his  crystals,  he  certainly  had  nothing  but  a 
mixture  of  anhydrous  sugar  and  the  hydrate,  the  surplus  water  of 
the  hydrate  having  been  evaporated  during  the  melting.  This  has 
already  been  suggested  by  Stohmann  in  the  latest  German  edition 
of  Muspratt's  chemistry  (vi  2077). 

Crystallized  anhydrous  grape  sugar  such  as  I  have  prepared  it  from 
a  watery  solution  has  the  following  properties.  Dried  at  30  to  40®  C.  it 
does  not  retain  more  than  .02  percent,  of  moi8yire;the  moisture  de- 
termination made  at  130®  C.  It  shows  a  neutral  reaction,  with 
sensitive  litmus  paper.  It  melts  in  a  capillary  tube  between  141  and 
U5®  C.  It  was  tested  in  the  polariscope,  and  showed  birotation. 
Landolt  in  his  book  on  the  optical  rotatory  power  of  organic  sub- 
stances (Braunschweig  1879,  p.  184),  gives  32.68  grams  as  the 
amount  of  pure  grape  sugar,  which  taken  instead  of  the  normal 
weight  of  cane  sugar  should  show  100  on  the  scale  of  a  Ventzke- 
Soleil  instrument. 

Mr.  Lungwitz,  who  has  made  these  determinations  for  me,  found, 
if  he  rapidly  dissolved  this  amount  in  cold  water  and  immediately 
polarized  the  solution,  a  polarization  varying  between  202  and  204 ; 
if  he  allowed  it  to  stand  for  24  hours,  101  to  102. 

This  difference  is  mainly  due  to  an  error  in  Landolt's  figure. 
This  figure  is  calculated  from  an  assumed  specific  rotation  of  aD= 
53.0.  This  is  correct  only  for  a  concentration  of  10  grams  of  sugar 
in  100  cc.  of  solution,  but  for  a  concentration  of  32.68  grams  in  100 
cc.  aD  becomes=53.57  according  to  Tollen's  determinations. 
Therefore  32.68  grams  ought  to  polarize  101.1;  while  the  observed 
polarization  for  monorotation  was  101  to  102. 

These  are  the  facts  so  far  as  they  refer  to  chemistry,  but  in  view 
of  the  increasing  importance  of  grape  sugar  as  an  article  of  general 
oonsumption,  I  wish  to  add  a  few  remarks  with  reference  to  the  in- 
duBtrioal  application  of  these  observations. 
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In  the  ordinary  process  of  the  manufacture  of  grape  sugar  from 
starch  the  conditions  are  such  that  the  resulting  product  is  always 
far  from  being  pure  grape  sugar,  however  pure  the  starch  from 
which  it  is  derived  may  have  been.  Though  a  good  method  for 
the  quantitative  determination  of  starch  consists  in  its  conversion 
with  a  mineral  acid  and  subsequent  determination  with  Fehling's 
solution,  yet,  in  practice,, a  smooth  and  complete  conversion  is  not 
attainable.  The  reason  of  this  difference  lies  in  the  fact  that  the 
chemist,  for  a  complete  conversion,  works  with  a  very  diluted  solu- 
tion, while  the  manufacturer  necessarily  works  with  solutions  of 
higher  density.  At  a  higher  density,  however,  the  acid  seems  to 
act  on  the  sugar  already  formed,  and  before  all  the  dextrine  is  con- 
verted into  sugar,  the  sugar  itself  is  partially  converted  into  some- 
thing else  which  constitutes  an  impurity  in  the  final  product.  So 
far  we  know  very  little  about  the  nature  of  these  impurities  of 
oommercial  grape  sugar,  but  -several  chemists  have  asserted  that 
the  residues  which  remain  after  fermentation  and  distillation  are 
more  or  less  injurious  to  the  human  system.  This  subject,  though, 
requires  a  more  complete  investigation.  As  the  principal  use  of  all 
the  grape  sugar  produced  is  that  which  is  made  of  it  in  the  manu- 
facture of  fermented  beverages,  beer  and  wine,  it  is  easy  to  under- 
stand the  rising  demand  for  a  purer  article. 

Fr.  Anthon  has,  twenty  years  ago,  called  attention  to  the  disad- 
vantages arising  from  the  use  of  impure  grape  sugar  in  wine 
making,  and  suggested  a  remedy.  His  suggestion  was  to  refine  the 
ordinary  grape  sugar  by  crystallization  and  the  use  of  a  centrifugal 
machine  for  the  Removal  of  the  liquid  impurities.  He  modified  this 
process  in  so  far  as  he  used  a  strong  press  instead  of  a  centrifugal 
machine,  and,  according  to  the  testimony  of  several  chemists,  really 
produced  an  article  of  remarkable  purity.  His  process  seems  to 
have  never  been  used  for  any  length  of  time  or  on  an  extensive 
scale. 

Fouchard  had  already,  in  1853,  manufactured  a  refined  grape 
sugar  by  allowing  grape  sugar  solutions  to  crystallize  in  barrels  and 
then  withdrawing  the  liquid  portion  through  a  number  of  holes  in 
the  bottoms  of  the  barrels. 

Though  the  principle  of  these  refining  processes  is  correct,  yet 
there  is  a  difiiculty  inherent  in  it  which  arises  from  the  form  and 
nature  of  the  crystals  in  which  the  sugar  solidifies.  Under  ordi- 
nary circumstances  grape  sugar  crystallizes  from  a  watery  solution 
as  the  hydrate  in  the  shape  of  very  fine  tablets  which  are  mostly 
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grouped  spherically.  Owing  to  the  fineness  of  the  tablets  and  the 
capillary  attraction,  it  is  difficult  to  remove  the  impure  mother- 
liquor  sufficiently  from  the  crystals  by  means  of  a  centrifugal  ma- 
chine, and  even  with  a  hydraulic  press  high  purity  cannot  be  ob- 
tained, together  with  a  large  yield.  It  is  different  with  the  crystals 
of  anhydrous  grape  sugar.  They  are  of  a  prismatic  shape,  and 
form  loose  aggregations  from  which  the  syrup  can  be  easily  removed 
by  centrifugal  force,  and  which  lend  themselves  to  a  treatment  of 
draining  and  washing  very  similar  to  that  of  cane  sugar.  Under 
these  circumstances  it  is  possible  to  produce  a  grape  sugar  which 
compares  in  purity  with  block  and  granulated  cane  sugar.  A  num- 
ber of  applications  for  such  an  article  readily  suggest  themselves. 
The  confectioner,  the  druggist,  the  manufacturer  of  condensed 
milk  may  use  it.  In  the  preparation  of  certain  wines  it  can  safely 
take  the  place  of  cane  sugar;  but  its  principal  use  ought  to  be  in 
the  kitchen  for  all  those  preparations  where  utmost  sweetness  is  not 
sought  for.  It  is  not  so  well  suited  for  sweetening  tea  or  coffee, 
though  it  does  not  quite  so  unfavorably  compare  with  cane  sugar 
as  the  books  will  have  it.  To  obtain  a  moderate  sweetness,  equal 
to  that  produced  by  a  given  amount  of  cane  sugar,  it  is  not  neces- 
sary to  take  2i  or  3  times  as  much  as  cane  sugar,  but  only  about 
If  times  the  quantity ;  at  least  I  have  found  it  so,  and  some  of  my 
friends  also. 


V.  THE  WATER  SUPPLY  OF  THE  CITY  OF  NEW  YORK. 

By  E.  Waller,  Ph.  D. 

I  desire,  in  the  first  place,  to  present  the  results  of  complete  an- 
alyses of  the  Croton  water  made  at  different  times.  The  various 
denominations  of  salts  quoted  have  been  given  in  order  to  literally 
quote  the  different  analysts.  For  the  three  first,  double  columns 
are  given,  representing  the  results  in  grains  per  English  (Imperial) 
gallon  of  70,0o0  grains,  and  also  in  grains  per  United  States  gal- 
lon of  58,318  grains,  the  first  columns  in  each  case  being  the  form 
in  which  the  analysts  have  recorded  their  results,  to  judge  from  the 
context.  In  Nos.  4  and  5,  the  magnesium  and  calcium  bicarbon- 
ate have  been  calculated  back  to  mono-carbonates,  and  the  results 
given  in  brackets.  Another  table  of  the  same  results,  calculated 
to  parts  per  100,000,  is  appended. 
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There  is  probably  less  difference  in  the  results  than  the  figures 
would  seem  to  indicate,  the  mode  of  stating  the  results  in  the  ear- 
lier analyses  rather  suggesting  different  methods  of  conducting  the 
examination,  and  calculating,  the   results  to  those  at  present  in  use. 

Next,  permit  me  to  call  your  attention  to  a  chart  showing  graph- 
ically the  variations  found  in  the  constitution  of  the  Croton  water 
by  Dr.  C.  F.  Chandler  during  the  Summer  months  of  1867  and 
1868,  representing  some  fifty  examinations,  and  my  own  results,, 
made  in  a  similar  manner  every  week,  from  the  latter  part  of  1872 
to  the  middle  of  1879,  representing  about  350  examinations.  The 
average  results  may  be  thus  stated  : 


Average  of  results   of  tests   made   on  Croton  water   (Parts  per 
100,000)  : 


Mineral 
matter. 

Org.  and 
volatile. 

Total 

80lid8. 

HardncHH 

0x*n  absor' 
bed  from 
Perman- 

.     ganate. 

Summer  of     1867 

6.72 

1.12 

7.84 

4.32 

0.181 

1868 

5.66 

1.97 

7.63 

0.168 

Last  2  mos.    1872 

7.48 

0.44 

7.92 

3.553 

0.131 

Year        1873 

6.23 

1.59 

7.82 

3.395 

0.135 

1874 

5.83 

1.76 

7.59 

3.332 

0.16G 

1875 

5.656 

1.835 

7.491 

3.293 

0.211 

1876 

5.416 

1.682 

7.098 

3.159 

0.185 

1877 

5.603 

1.823 

7.426 

3.260 

0.253 

1878 

5.299 

1.904 

7.203 

2.846 

0.18a 

First  5  mos.  1879 

5.424 

0.912 

6.336 

2.811 

0.072 

Average  from  Nov.  1 
1872,  to  May,1879, 
inclusive                   j 

1 

.   5.702 

1.678 

7.380 

3.210 

0.18a 

The  "  Total  solids "  were  determined  by  weighing  the  residue 
obtained  by  evaporating  a  measured  quantity  ;  the  "  Organic  and 
Volatile  "  by  igniting  this  residue,  moistening  with  carbonic  acid 
water,  drying  and  weighing  again  ;  **  Hardness  "  by  standard  soap 
solution  as  usual,  the  results  being  expressed  in  the  equivalent  of 
calcium  carbonate,  while  the  "  Permanganate "  test  was  that  of 
Miller.  (J.,  Lond.  Chem.  Soc,  1865,  p.  117  ;  see  also  R.  Angus 
Smith,  Watts'  Dictionary,  v.  1029  ;  Wauklyn's  Water  Anal.,  1st 
Ed.,  1868,  p.  42.  Ac.  and  others),  acidifying  with  Hg  S  O^,  adding 


Mineral  matter. 

Organic  &.Vol. 

Total  SolidB. 

Oxygen  absorbed 
from 
Permanganate. 

6.6 

2.2 

8.8 

0.004 

6.0 

1.5 

7.5 

O.OGO  F 

4.4 

1.3 

5.7 

o.or>4  F 

5.7 

trace 

5.7 

0.0()2 
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Standardized  solution  of  permanganate,  until  the  color  held  for 
half  an  hour  at  the  ordinary  temperature  of  the  laboratory. 

In  addition  to  these,  several  other  examinations  made  at  irregu- 
lar intervals,  and  at  other  times  than  those  specified  above  might 
be  given,  but  as  they  present  no  marked  deviations,  I  will  not  oc- 
cupy your  time  with  them. 

As  a  sample  of  similar  determinations  made  on  samples  of  the 
Croton,  taken  from  different  parts  of  the  city  at  the  same  time,  I 
would  present  the  results  obtained  in  April  of  last  year,  when  the 
odors  m  the  water  caused  suspicion  that  it  contained  some  com- 
pounds dangerous  to  health. 

No.  Locality. 

J  West  33d  St. 

2  East  34th  St. 

5  West  131st  St. 

8  East  122d  St. 

The  samples  marked  F  were  clarified  by  subsidence  or  filtration 
before  examination,  as  they  contained  varying  amounts  of  muddy 
sediment,  and  were  therefore  not  fair  samples  of  the  water  as  or- 
dinarily used.  It  may  be  mentioned  that  about  a  pint  of  No.  5  on 
standing  half  an  hour  in  a  cylinder,  some  2^  inches  in  diameter,  de- 
posited a  sediment  f  of  an  inch  in  depth.  When  this  sediment  was 
distributed  as  evenly  as  possible  through  the  water  and  a  portiori 
was  examined,  the  results  were 

Oxygen  from 
No.  Mineral.  Org.  and  Vol.  Total.  Permanganate. 

2  75.7  21  96.70  0.3G6 

5  69.2  15.1  84.30  0.455 

A  portion  of  the  sediment  was  examined  separately.  Shaken 
with  ether  it  afforded  as  soluble  in  that  menstruum,  a  minute  pro- 
portion of  vegetable  wax  having  a  slight  greenish-brown  tinge,  pro- 
bably from  the  presence  of  chlorophyll. 

A  small  amount  was  obtained  for  analysis.      The  results  were 

Loss  on  ignition.  23.31 

Silica  43.61  to  51.00^ 
Lime  0.63  =CaCo3     1.12;i^ 

Magnesia  3.16  -^MgCoj     6.64 

Ferric  and  Aluminic  oxides  20.92 
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As  to  Other  determinations  on  the  Croton   Water,  the  following 
results  are  offered. 


Parts  per  100,000. 

Date. 

Free  Ammonia. 

Albammoid  Ammonia.                 Remarks. 

August,  1874. 

0.00096 

0.0145 

average  of  6 

December,  1877. 

0.0010 

0.0102 

"        of  2 

Nov.  16th,  1878. 

0.0015 

0.0130 

July  11th,  1879. 

0.0008 

0.008 

April  4th,  1881. 

0.0020 

0.0110 

"     22d,     " 

0.0016 

0.0117 

average  of  10 

C(             U              i( 

0.019  to  0.031 

Total  NHjOn  very 
turbid  samples. 

May  16th,  1881. 

0.001 

0.007 

Nov.  8th,  1881. 

0.002 

0  012 

Nitrogen  in  Nitrates. 

July  29th,  1881. 

0.0198 

Nov.  8th,      " 

0.0181 

The  results  obtained  on  free  and  albuminoid  ammonia  do  not  in- 
dicate any  material  alteration  in  the  proportions  of  those  constitu- 
ents yielding  nitrogen  in  those  forms  since  the  examinations  began 
to  be  made.  The  investigation  of  last  April  shows  that  the  qual- 
ity of  the  water  does  not  vary  very  much  in  different  parts  of  the 
city  at  the  same  time,  unless  the  sediment  is  mixed  in,  when  the 
amount  of  nitrogen  obtainable  as  ammonia  by  distillation  may 
roach  nearly  thrice  the  amount  obtainable  from  the  sample  when 
fairly  clear. 

The  amounts  of  nitrogen  in  nitrates  so  far  as  they  go  give  no 
indications  of  sewage  contamination  in  the  water. 

About  the  end  of  last  year  a  paper  by  Prof.  Leeds  on  **  Relative 
purity  of  city  waters  in  the  United  States,"  was  published  in  the 
Chemical  News  (xliv  p.  265),  in  which  the  Croton  water  was  con- 
demned as  contaminated. 

The  analytical  results  were  given  as  follows: — 


Croton,  June  23d,  1881. 

(Results  in  parts  per 

100,000) 

Free  Ammonia 

0.0027 

Chlorine 

0.350 

Albuminoid  " 

0.027 

Hardness 

3.30 

Oxygen  required 

0.81 

Total  Solids 

11.80 

Nitrites 

none 

Mineral  Matter 

5.00 

Nitrates 

0.8325 

Organic  &  VoL 

6.80 

These  results  I 

strenuously  object 

to  as  misleading. 
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The  term  *'  nitrates ''  is  indefinite,  and  when  so  many  chemists 
calculate  their  results  to  "  nitrogen  in  nitrates,"  <fcc.  a  false  impres- 
sion is  readily  created  by  the  above  statement  in  that  regard.  The 
"oxygen  required,"!  have  learned  was  obtained  by  Kubel's  method 
— by  the  action  of  potassium  permanganate  on  the  water  strongly 
acidified  with  sulphunc  acid  at  the  boiling  temperature.  Inasmuch 
as  most  chemists  (at  least  in  English  speaking  countries),  use  the 
permanganate  test  at  ordinary  teniporatures,such  a  statement  as  the 
above,  without  specifying  the  method  used,  is  calculated  to  convey 
a  false  impression  of  the  quality  of  the  water.  Moreover  the  test 
performed  in  that  way  is  open  to  serious  objections. 

Under  those  circumstances  the  chlorine  in  the  water  would  affect 
the  results,  and  Prof.  Leeds  himself  has  shown  us  that  the  reagents 
used  invariably  contain  impurities  which  would  affect  the  test  to 
the  prejudice  of  the  water  tested,  the  permanganate  containing 
chlorine  compounds,  and  the  sulphuric  acid  (which  is  used  in  con- 
siderable amount)  containing  lower  oxides  of  nitrogen  and  sulphur, 
so  that  where  a  line  is  drawn  on  comparatively  small  amounts  of 
oxygen  absorbed  from  permanganate,  the  impurities  in  the  reagents 
would  make  a  great  difference  in  the  conclusions  to  bu  drawn. 

Prof.  I^eds'  results  on  Total  Solids  and  Free  and  Albuminoid  am- 
monia are  very  high,  indeed  higher  than  any  results  I  have  obtained 
during  the  past  fourteen  yeai*s,  except  when — as  last  spring — the 
samples  of  water  were  so  charged  with  sediment  as  to  render  them 
by  no  means  fair  samples  of  the  Croton  Water  as  ordinarily  obtain- 
able. The  conclusion  would  seem  to  be  that  his  sample  was  turbid 
with  sediment. 

With  regard  to  other  determinations  they  either  agree  with  the 
preceding  examinations,  or  the  methods  employed  were  different 
from  those  of  which  I  made  use,  and  therefore  preclude  a  compari- 
son between  them. 

In  commenting  on  the  results,  Prof.  Leeds  remarks:  "New  York 
and  all  the  places  mentioned  lower  on  the  list  receive  their  water 
from  contaminated  sources.  The  feeders  which  empty  into  Croton 
Lake,  the  principal  reservoir  of  the  New  York  water,  pass  through 
a  settled  country,  with  numerous  tanneries,  factories,  <fcc.,  along 
their  banks.  Analyses  of  the  Croton  water,  made  at  different 
times  during  the  past  five  years,  have  shown  that  it  is  to  be  classed 
among  contaminated  water  supplies."  A  quotation  of  this  state- 
ment was  sent  to  Mr.  Isaac  Newton,  Chief  Engineer  of  the  Croton 
Aqaeduct  Department.     His  reply  was  briefly  to  the  effect  that  he 
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had  comparatively  recently  examined  the  Croton  water-shed,  and 
that  Prof.  Leeds*  assertion  with  regard  to  it  was  altogether  erro- 
neous. 

From  other  sources,  I  have  been  able  to  ascertain,  ^Vi*/",  that  with 
regard  to  the  population  of  the  water-shed:  for  its  area  of  339 
square  miles  the  population  is  from  17  to  20,000,  or  about  one  man 
to  every  ten  acres.  Permit  me  to  quote  the  table  given  by  Mr.  D. 
M.  Greene  in  the  23d  annual  report  of  Water  Commissioners  of 
Troy  for  1877,  p.  120. 

Population  of  water  sheds  for  city  supplies  : 

City.  Population  per  square  mile. 

Rochester,  N.  Y.       .  .                         .             .         36 

New  York,  N.  Y.          .  .                         .         .     65 

Albany,  N.  Y.         .  .                                      .77 

Poughkeepsie,  N.  Y.  .                              .         .     $6 

Schnectady  Cohoes,  )  g  j    ^^^^  ^^ 

arid^West    Troy,  ^  £lw\  River.       .         .       .     103 

Brooklyn,  N.  Y.  .  .  .         1]9 

Boston,  Mass.,         ...  .  .  229 

London,  England,  270 

Second. — As  to  industries  in  the  Croton  water-shed.  But  few 
tanneries  now  exist  in  that  region  for  the  simple  reason  that  the 
most  of  the  trees  yielding  the  necessary  bark  have  been  cut  down, 
and  tanning  is  no  longer  profitable  in  that  section.  As  regards 
other  industries  the  region  contains  but  few  factories  of  any  kind, 
and  those  are  on  a  small  scale. 

To  sum  up,  I  desire  to  express  a  most  emphatic  dissent  from 
Prof.  liCeds'  conclusions  for  the  following  reasons: 

1.  The  proportion  of  chlorides  existing  in  the  water  has  not  in- 
creased of  late  years  so  far  as  the  records  extend,  and  hence  no  in- 
dications of  contamination  by  sewage  or  manufacturers  can  be  assert- 
ed to  exist. 

2.  The  amounts  of  oxygen  absorbed  by  permanguate  test  for  a 
number  of  years,  (serving  to  compare  the  water  with  itself  at  differ- 
ent times)  show  no  changes  in  the  quality  of  the  Croton  water.  The 

.  same  may  be  said  fc  the  results  on  Free  and  Alluminoid  Ammonia 
and  Organic  and  Volatile  matter. 

3.  The  Croton  water-shed  is  not  crowded  either  with  population 
or  with  manufacturers  as  Prof  Leeds  seems  to  imagine. 
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4.  The  health  of  the  community  is  not,  and  has  never  been,  such 
to  indicate  the  presence  of  any  contamination  in  the  water  sup- 

^  ^*      COMPLETE  ANALYSES  OF  CROTON  WATER. 

RESULTS  IN  GRAINS  PER  GALLON. 


Number 

AnaljBt 

1          1 
Professor 
J.  0.  Booth. 

2         2          3         3 

Dr.  J.  R.  Chilton. 
, . 

4              5 

I  C.P.Chandler. 

k. 

6          7 
E.  Waller. 

r                               N 

Date 1 

Oallon  need 

Sodium  chloride 

Calciam  sulphate 

Alkaline  chlorides 

1 
Eng. 

6,103 

848. 
U.  S. 

::l 

0.161 

18 
!Eng. 

0.44 

1 

48. 
U.S. 

0.367 

August, 

1850. 

Eng.   U.S.* 

4.404    0  336 
0.&>3    0.294 

Sum'er 
1S69. 

I 

0.402 
0.158 

May, 
1873. 

0.284 
0.021 

May, 
1879. 

0  305 
0728 

Nov. 
1881. 

0.305 

Potassium  sulphate 

Sodium  sulphate 

i    ' 

0.170 
0.260 

0.205 
0.024 

6.188 
0200 

0  201 

::::::  i::::: 

O.'^IQ 

Akaline  carbonates 

0.828 

6.030 
2.298 

•  ■     « 

0.110 
0.360 
0.276 

4.008 

0.600 

•  •  ■  •         f 

....     ) 

0.782 
1.010 

0.092 
0.200 
0.240  J 

1     0.00 

<     0.81 

1.52 

0.750 

0.700 
1.266 

•  •  •       ■  • 

0.270 
0.147 
0.104 
0.800 
0.886 

•  •  ■          • 

0.225 
0.122 
0.087 
0.825 
0.696 

0.054 

Magnesium  chloride 

Calcium  chloride 

Magnesium  carbonate.. 

Calcium  carbonate 

Magnesium  bicarbonate 
Calcium  bicarbonate.. 

(1.101) 

(1.648) 

1.018 

(0.770) 

(1.489) 

1888 

2.831 

0.058 

0.222 

0.874 

0.918 
1.650 

0.685 
1.319 

2.670 
trace 

Ferric  A  aluminic  oxides 

0.175 
0.274 
0.560 

0.O15 

SUica 

Organic  and  volatile 

0.46 

0.388 



0.170 

0.016 

1 

0.142 
0.708 

0.621 
0  670 

0.310 
0.283 

Total  solids 

4.174 

1 
• .   ... 

4.16 

8.466 

8.590 

i 

8.705 

2.9901     6.873 

3.087      4.780 
0.296      0.248 

5,300 

3.849 
0.1?2 

Solids  by  evaporation. . . 
Chlorine 

4  893 
0.121 

8.168 
0A24 

i 

1 

ABOVE  RESULTS  GR'^EN  IN  PARTS  PKR  HUNDRED  THOUSAND. 

Number 

1 
Booth. 
1843. 
) 

3         a 

4 

Chai 

1860. 

0.690 
0.272 

5 

idler. 

1872. 

0487 
0.041 

6            7 

Analyst 

Date 

Sodium  Chloride 

Chil 
1848. 
0.629 

ton. 

ifm. 

0.577 
0.504 

Wa] 

1870. 

0.851 
1.239 

ler. 
1881. 
0.851 

Calcium  sulphate 

.:.  ..f 

Alkaline  chlorides   

0.276 

Potassium  sulphate 

0.309 
0.449 

•  •  •       ■  •  •  • 

0.851 
0.041 

0  322 
0.»I3 

•  •  ■      ■  • 

oai5 

Sodium  sulphate 

Alkaline  carbonates 

Masnesiam  chloride 

•  •          •  •  • 

1.183 
i 





0.371 

•  •  •             •  • 

1.286 

'  1.266' ■ 
2.171 

0.886 
0.210 
0.149 
0.5)7 
0.194 

0.002 

Odcium  chloride       

f 

Magnesium  carbonate 

Calcium  carbonate 

1.841 
3.276 

(1.888) 

(2.826) 

3.280 

4.578 

trace. 

1.060 
1.150 

(1.330) 

(2.467) 

2.294 

8.996 

0.100 

0.380 
1.500 

1.575 
2.830 

1.174 
2.282 

Magnesium  bicarbonate 

Calcium  bicarbonate 

•  •  •  •  •      •  • 

0.300 

0.470 
0.9^ 

Ferric  and  aluminic  oxides 

0.157 
0  518  V 
0.804 

•  •  •     » 

0.667  f 

•  •  •      •  «  •  • 

0.248 
1.809 

Silica 

Organic  and  volatile 

0078 

8.860 
0.400 

Total   

5.129 
6.293 
0.508 

11.788 
8.200 
0.416 

9.190 

e.roo 

0.204 

Solids  by  evaporation 

Chlorine 

7.140 

6.943 

8.890 
0.213 

6.432 
0.218 

Noa.  1  and  2.    Dlustrations  of  the  Croton  Aqueduct.   F.  B.  Tower.  N.  Y.,  1843,  p.  186. 
No.  3.    Report  of  Water  Commissioners  of  Albany  for  1865,  p.  60. 
Noa.  4  and  S.    Report  of  Board  of  Health  for  1871 ,  New  York,  p.  871. 
No.  6.    Report  on  Croton  Water,  New  York,  1881,  p.  45. 
*  U.  S.  gallon  of  881  cubic  inches  (58,818  grains). 
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VI.  HEPTYLENE  FROM  HEPTANE  OF  P.  SABINIANA. 

By  F.  p.  Venable,  Ph.  D. 

University  of  North  Carolina. 

la  a  note  on  certain  heptylic  derivatives  published  in  1880*,  men- 
tion was  made  of  a  lieptylene  agreeing  in  boiling  point  with  the 
one  prepared  by  Schorlemraer  from  the  petroleum-heptane.  This 
heptylene  was  observed  as  one  of  the  products  in  preparing  several 
of  the  heptylic  derivatives  from  the  bromide,  but  the  method 
adopted  for  its  special  preparation  was  the  action  of  sodium  ethylate 
upon  the  heptylic  bromide  at  the  temperature  of  boiling.  The 
liquid  obtained  was  light,  mobile  and  with  a  high  refractive-index,, 
boiling  at  97*^~98°C,  and  possessing  a  pleasant  aromatic  smell.  Its 
specific  gravity  was  0.70075  (21°.  6  C). 

If  sodium  ethylate  is  allowed  to  act  in  the  cold,  a  heptylethyl- 
ether  is  formed,  together  with  a  small  amount  of  heptylene.  Even 
when  an  excels  of  the  sodium  ethylate  is  present,  it  is  difficult  to 
change  all  of  the  bromide  to  the  ether.  Analyses,  however,  of  the 
heavy  oily  liquid  obtained  showed  the  conversion  to  be  almost 
complete 

HEPTYLENE   BROMIDE. 

The  action  of  bromine  upon  the  heptane  is  slow,  and  heat  must  be 
applied.  On  the  heptylene,  bromine  acts  with  great  energy, 
heat  being  evolved.  In  the  first  case,  the  resulting  product  is  one 
of  substitution;  in  the  latter,  it  is  one  of  addition;  but  substitution 
products  are  very  easily  formed  if  the  temperature  is  allowed  to  rise. 
In  the  broroinating,  then,  it  is  necessary  to  avoid  all  rise  of  tem- 
perature. The  heptylene  was  put  in  a  long  tube  surrounded  by  a 
freezing  mixture  of  sodium  sulphate  and  hydrochloric  acid,  and 
air  loaded  with  bromine  vapor  was  sucked  through  it  for  six  or  ten 
hours.  The  color  of  the  bromine  disappeared  with  each  bubble, 
and  the  reaction  was  stopped  as  soonas  a  permanent  coloration  was 
observed.  The  thick,  oily  liquid  was  then  distilled  in  partial  vac- 
uum, boiling  quite  constantly  without  the  evolution  of  hydrobromic 
acid  gas.  After  the  first  distillation  it  was  found  possible  to  com- 
plete the  fraction  in  g  under  ordinary  pressure.  The  boiling  point 
was  209^-211^  C.  (uncorrected.) 

Only     with     great     difficulty    did     Schorlemmer  f  succeed     in 

*   Ber.  Chem.  G«s.  XIII.  1649. 
t  AnnalenChem.  Pharm.  IBR^SM. 
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forming  a  heptylene  bromide  or  heptylic  dibromide  from  his  petro- 
leam-heptane,  and  it  could  not  be  distilled.  The  dibromide  pre- 
pared by  Thorpe  and  Young  J  has  a  spec.  grav.  1.5146  (18.5®  C), 
and  underwent  decomposition  at  the  temperature  of  150*^  C — that 
is,  considerably  below  the  boiling  point  as  observed  for  the  dibro- 
mide described  above. 

I  propose  carrying  the  investigation  of  this  heptylene  and  its 
derivatives  still  further,  as  their  stability  gives  promise  of  interest- 
ing results.  A  careful  determination  of  the  specific  gravity  of  the 
the  dibromide  will  also  be  made  as  soon  as  a  larger  supply  is  on 
hand. 

t  AnnAlen  Chem.  Phann.  166, 18. 
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SOCIETY. 

Room  1,  Univeraity  Building^  N,  Y.y  March  3c?,  1882. 

The  meeting  was  called  to  order  at  8:20  p.  m.  Prof.  A.  R.  Leeds 
in  the  chair. 

'i'he  minutes  of  the  previous  meeting  were  read  and  approved. 

No  report  was  received  from  the  Board  of  Directors. 

Dr.  E.  Hirshberg  was  then  elected  a  regular  member. 

After  which  the  following  gentlemen  were  nominated  as  mem- 
bers of  the  Society: 

Thos.  S.  Gladding  as  regular  member.  Proposed  by  Chas.  M. 
Still  well,  T.  J.  Parker  and  A.  R.  Leeds. 

Dr.  G.  Krause  as  regular  member.  Proposed  by  Geo.  A.  Phro- 
chazka,  A  R.  Leeds,  and  James  1 1.  Stebbins,  Jr. 

Robert  G.  Remsen,  Jr.,  M.  D.,  as  regular  member.  Proposed  by 
A.  R.  Leeds,  James  H.  Stebbins,  Jr.,  and  A.  H.  Elliott. 

Prof.  A.  A.  Brennerman  as  regular  member.  Proposed  by  A*  R. 
Leeds,  James  H.  Stebbins,  Jr.,  and  A.  H.  P^lliott. 

G.  E.  Perkins  as  regular  member.  Proposed  by  T.  O'C.  Sloane, 
M.  Benjamin  and  W.  Rupp. 

After  which  Mr.  Elliott  moved  that  the  regular  order  of  business 
be  suspended,  in  order  to  give  more  time  to  discuss  the  publishing 
of  the  Journal. 

Carried. 

The  Secretary  then  moved  that  the  above  discussion  be  postponed 
to  9  p.  M.,  in  order  that  some  of  the  papers  of  the  evening  might 
be  read. 

Carried. 

The  first  paper  of  the  evening:  "  On  ihe  Determination  of  Zinc 
as  Pyrophosphate,"  by  Mr.  Geo.  C.  Stone,  was  then  read. 

After  some  remarks  by  the  Chairman,  Dr.  Sloane  read  bis  first 
paper  "  On  Methyl  Violet  Test  Paper." 

Some  remarks  by  Dr.  Grothe  followed. 

After  which  Dr.  Sloane  read  his  second  paper:  "  On  a  Fat  Ex- 
traction Apparatus." 

The  third  paper:  "Upon  the  Separation  of  Alumina  and  Sesqui- 
oxide  of  Iron  from  Manganese,"  by  Mr.  Nelson  11.  Darton,  then 
followed. 

Dr.   Endemann    stated  that  Drs.  Behr  and  Ledoux  had  both 
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lesigned  from  the  Committee  on  Papers  and  Publications,  and 
that  he  now,  officially,  tendered  his  own  resignation  as  Editor;  but 
stated  that  he  would  remain  Editor  till  the  next  number  of  the 
Journal  is  published. 

He  furthermore  stated  that  he  did  not  think  it  would  be  wise  to 
increase  the  Committee  on  Papers  and  Publications  to  five,  as  he 
thought  three  competent  men  would  be  sufficient. 

After  a  good  many  remarks,  both  for  and  against  the  proposed 
oihange,  it  was  finally  moved  that  this  subject  be  refeiTed  to  the 
Board  of  Directors,  who  in  turn  shall  recommend  their  decision  to 
the  Society. 

Carried. 

After  which  it  was  moved  that  the  reading  of  the  papers  should 
be  proceeded  with. 

Carried. 

Dr.  Waller  then  took  the  chair. 

The  fourth  paper:  "On  Some  New  Compounds  of  Diphenyla- 
mine,"  by  Prof.  A.  R.  Leeds,  was  then  read. 

After  which  the  fifth  paper:  "On  Methods  of  Water  Analysis  and 
the  Character  of  the  New  York  Water  Supply,"  by  Prof.  A.  R« 
I-ieeds  was  read. 

Dr.  Waller  remarked  that  he  also  considered  the  permanganate 
method  of  Mille  as  unsatisfactory  when  applied  to  isolated  sam- 
ples, but  that  he  considered  it  of  value  when  the  same  water  is 
compared  with  itself  at  different  times.  He  also  objected  to  Ku- 
bel's  method,  on  the  grounds  previously  mentioned  in  his  paper. 
He  did  not  mean  to  criticize  unfavorably  Dr.  Leeds  method  for 
**  mineral  matter,"  but  prefeiTed  to  use  carbonic  acid  water  after 
ignition. 

As  the  hour  was  late  it  was  moved  that  the  paper  of  Mr.  Glad- 
ding on  Reverted  Phosphates  be  made  a  special  order  of  business 
at  the  next  Conversazione. 

Carried. 

After  which  the  meeting  adjourned. 

JAMES   H.  STEBBINS,  Jr., 

Recording  Secretary. 
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VII.  DETERMINATION  OF  ZINC  AS  PYROPHOSPHATE. 

By  Geo.  C.  Stone,  Ph.  B. 

Sometime  since  I  had  occasion  to  analyze  a  sample  of  water  said 
to  contain  the  tailings  from  an  amalgamating  mill.  The  analysis 
of  the  suspended  matter  only  added  up  about  eighty-eight  per  cent, 
I  tried  boiling  the  filtrate  from  the  magnesia  with  KOII,  this 
threw  down  a  fine,  crystalline,  white  precipitate;  on  making  a 
qualitative  examination  of  this  I  found  it  contained  ZnO,  and 
PgOg.  On  weighing  the  precipitate  and  calculating  the  amount  of 
ZnO.  it  contained,  supposing  it  to  be  Zn^  P,  O,,  I  found  it  eleven 
and  a  fraction  per  cent.,  which  made  my  analysis  add  up  very  close 
to  one  hundred  per  cent.  This  led  me  to  experiment  with  phosphate 
of  zinc  with  the  following  results. 

If  a  mixture  of  an  acid  solution  of  a  zinc  salt  and  an  alkaline 
ortho-phosphate  is  exactly  neutralized  with  ammonia,  the  zinc  is 
precipitated  as  a  Inilky,  fiocculent  double  phosphate  of  zinc  and 
ammonia,  easily  soluble  in  acids  or  ammonia,  and  slightly  soluble  in 
potassic  hydrate.  If  the  solution  in  ammonia  is  boiled,  thedouble. 
phosphate  reprecipitates  as  a  fine,  crystalline  white  precipitate, 
very  slightly  soluble  in  ammonia,  and  almost  absolutely  insoluble 
in  water.  If  the  boiling  is  continued  till  the  free  ammonia  is  all 
driven  off,  the  precipitation  is  complete.  On  drying  and  igniting 
this  precipitate  the  zinc  is  obtained  as  pyrophosphate  Zn^  Pg  O,. 

This  method  of  determining  zinc  has  several  advantages  over  the 
one  commonly  employed,  of  precipitating  as  sulphide,  dissolving  in 
hydrochloric  acid,  reprecipitating  as  basic  carbonate,  igniting  and 
weighing  as  oxide. 

First. — It  is  much  quicker,  as  it  is  not  necessary  to  let  the  pre- 
cipitation stand,  and  there  is  only  one  precipitation. 

Second. — The  precipitate  settles  rapidly,  filters  quickly,  does  not 
run  through  the  filter,  washes  easily,  dries  quickly,  brushes  off  the 
paper  easily  and  completely  when  dry,  and  is  very  difficult  to  re- 
duce. 

Third. — The  presence  of  ammonia  salts  does  not  interfere  with 
the  completeness  of  the  precipitation. 

In  all  of  which  particulars  its  behavior  is  quite  the  reverse  of  that 
of  either  the  sulphide  or  basic  carbonate. 

Fourth. — The  pyrophosphate  contains  only  42.76  per  cent,  of 
zinc,  while  the  oxide  contains  80.25  per  cent,  so  that  an  error  in 
weighing  makes  much  less  difference  in  the  result. 
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Fifth. — ^The  phosphate  does  not  need  any  purification^  whereas 
the  oxide  frequently  contains  silica. 

On  the  other  hand  the  phosphate  bumps  badly  while  boiling  out 
the  ammonia  ;  and  the  precipitate  sticks  pretty  tightly  to  the  beak- 
er. If  the  solution  is  kept  rather  dilute  and  only  just  enough  am- 
monia is  added  to  redissolve  the  precipitate  first  formed,  and  the 
solution  .is  frequently  stirred,  the  bumping  will  not  give  much 
trouble.  The  precipitate  that  sticks  to  the  beaker  is  best  removed 
by  dissolving  in  a  few  drops  of  HCI,  adding  a  little  NaNH^HPO^, 
making  just  alkaline  with  NH^OH  and  boiling  till  the  free 
ammonia  is  expelled. 

Experiment  I. — Was  made  more  to  test  the  behavior  of  the  phos- 
phate of  zinc  and  to  see  if  the  results  agreed,  than  to  test  the  abso- 
lute accuracy  of  the  method.  0.  2  grms.  of  zinc,coated  with  oxide, 
were  dissolved  in  H^SO^  and  a  few  drops  of  HNO3,  the  solution 
was  diluted  to  about  300  cc,  an  excess  of  NaNH^HP04  add- 
ed, and  just  enough  NH^OH  to  re-dissolve  the  precipitate  first 
formed.  The  SQlution  was  then  boiled  till  there  was  no  longer  any 
smell  of  N  H3,  filtered,  washed  thoroughly  with  hot  water,  dried,, 
ignited  and  weighed.     Gave  : 

A        Zn^PgO,     0.4627  grms.=Zn     0.1979   grms. 
B         ZnjPjO,     0.4624  grms.=Zn     0.  1977   grms. 

A  was  filtered  as  soon  as  the  NH3  was  expelled.  B  was  allowed 
to  stand  in  a  warm  place  for  three  hours  after  boiling. 

JExperiment  II, — 0.2  grms.  of  zinc  ore,  mainly  oxide,  was  dis- 
solved in  HCI,  HNO5  and  HjSO^,  evaporated  till  the  HCI  and 
HNO3  were  expelled,  diluted,  filtered,  the  iron  separated  as  basic 
acetate,  dissolved  and  reprecipitated  by  a  large  excess  of  N  H^OH, 
the  filtrates  combined  and  evaporated  to  about  300  cc,  an  ex- 
cess of  NaNH^  HPO^  added  and  the  zinc  determined  as  in  I.  In 
a  second  portion  of  1.  0  grm.  the  iron  was  separated  as  above,the  zinc 
precipitated  by  H^SS  in  a  boiling  acetic  acid  solution,  let  stand,  fil- 
tered, washed,  dissolved  in  HCI,  reprecipitated  as  basic  carbonate 
by  Na^  CO 3,  ignited  and  weighed  as  oxide.  Gave  : 
A  Zn^PjO,  0.3441  grms.     Zn  0.1471  grms.— 73.55    per  cent 

B  Zn^PjO,  0.  9149  grms.     Zn  0.7341  grms.=73.41    ''      '* 

JSUperiment  III. — 6.2  Grms.  ferruginous  blende  treated  as  in 
EL  and  gave  : 

A        Zn^PgO,  0.2721  grms.=Zn    58.17  percent 
B        Zn^PjO,  0.2716  grms.— Zn    58.07    "    *' 
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The  analysis  was  afterwards  completed  and  gave  : 

Zn     (average  of  2  determinations)  58.12  per  cent 

Fe        "  *'  "  7.61    '*      " 

Insoluble  silicious  matter  1.43    **      " 

S  calculated  to  give  Fe  S  and  Zn  S        32.96    '*      " 


Total,  100.12 

Experiment  IV. — 1.0  grra.    Zn   [C^ll^O^)^   2    HjO  dissolved 
In    water,    excess    of  NaNH^IIPO^    and  NH^OH  added,     the 
NIIj  expelled  by  boiling  and  the  zinc  determined  as  before.  Gave  : 
A        ZngPgO,      0.6953  grras.=Zn  29.78  per  cent 
B        ZngPgO,      0.6974  grms.=Zn  29.82     **     '* 
The  theoretical  percentage  is  29.68. 

Eocperiment  V. — To  test  the  influence  of  alkaline  and  ammonia 
flails  : 

0.5  grms.  Zn  (C2lIsOg)g2  HjjO,  2.0  grms.  Na^  CO,,  2.0  grms. 
NII^Cl,  and  5.0  grms.  Na  CgHjOjj 
the  zinc  determined  as  before  gave  : 

A  ZngPgO,  0.3484  grms.  =  Zn  29.78  per  cent. 
B  ZngPjO,  0.3409  grms.  =  Zn  29.66  percent. 

Experiment  VL — As  the  phosphate  of  zinc  is  soluble  in  NH^OH, 
while  the  phosphates  of  lime,  magnesia,  and  manganese  are  insola- 
ble  in  it,  it  seemed  probable  that  the  zinc  could  be  separated  by 
means  of  this  reaction.  The  following  experiments  were  tried  to 
test  this:  0.5  grm.  Zn  (0211302)2  -  I^e^*  ^-^  E^^-  ^HjO^  ,  0.1 
grm.  CaCOg  and  0.1  grm.  MgSO^  7H2O  were  dissolved  in  HCi 
excess  of  Na  NH^IIPO^  and  NII^OH  added  and  let  stand  cold  for 
eighteen  hours,  the  clear  solution  filtered  off,  the  precipitate 
dissolved  in  IICI,  reprecipitated  by  NII^OII  and  a  few  drops  of 
Na  Nil  JIPO^,  filtered,  washed  with  cold  dilute  NH^OII,  the  NH, 
boiled  out,  and  the  zinc  determined  as  before,  gave: 

A  ZngPjO,  0.3444  grms.   =  Zn  29.46  per  cent. 

B  ZnjPjO,  0.3451  grms.  =  Zn  29.52  per  cent. 
The   phosphates  of  manganese   and  lime  clogged  the  filter  and 
^showed  a  tendency   to   run   through  it.     To  get  good  results  the 
solution  must  be  rather  dilute  (400  to  500  cc). 

Experiment  VIZ— 0.5  grms.  Zn  (CglljOi)^  211^0  and  0.5  grms. 
MgSO^  7H2O,  treated  as  in  the  last  experiment,  gave: 
A  Zn^PjO,  0.3453  =  Zn  29.54  per  cent. 
B  Zn^PjO,  0.3451  =  Zn  29.52  per  cent. 
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Experiment  VIIL — As  phosphate  of  lime  filters  very  slowly  and 
is  very  difficult  to  wash,  I  tried  precipitating  the  lime  as  oxalate  in 
a  rather  dilute  solution,  decanting,  dissolving  in  liCl,  reprecipitat- 
ing,  and  determining  the  zinc  in  the  filtrate  as  phosphate.  0.5  grms. 
Zn  (CjHjOj)^  211  jO  and  0.25  grms.  CaCOj  taken,  gave: 

ZugPgO,  0.3429  grns.   =  29.32  per  cent. 

Experimei't  IX. — 1,365  grms.  Zn^PgO,  ,  heated  to  redness  for 
about  half  an  hour,  weighed  1.365  grms. 

Experiment  JC. — 0.4  grms.  zinc  ore,  containing  about  14  per  cent. 
SiOj,  20  per  cent.  FcgOj ,  12  per  cent.  CaCOg  ,  and  16  per  cent. 
AInO.  A.  Iron  separated  as  basic  acetate,  dissolved  and  repreci pi- 
tat  ed.  Manganese  precipitated  by  Br.  Excess  of  NaNII^HPO^ 
and  NII^OH  added,  the  solution  decanted  from  the  lime,  precipi- 
tate, dissolved  and  reprecipitated  by  a  large  excess  of  NII^OII,  fil- 
tered and  washed  with  dilute  NH^OH,  using  a  filter  puny),  the  ex- 
cess of  NH3  boiled  out,  and  the  zinc  ignited  and  weighed  as 
Zn,P,0,  . 

A.    Zn^PjO,  0.2760,  Zn   0.11T9  =  29.47  per  cent. 

B.  Iron  precipitated  as  basic  acetate,  dissolved  and  reprecipitated 
by  a  large  excess  of  NII^OH,  the  filtrates  combined,  made  strongly 
acid  with  IICgHjOg ,  the  zinc  precipitated  by  HgS  in  a  boiling 
solntioD,  filtered,  dissolved  in  HCl  and  KCIO3  ,  reprecipitated  by 
Na^COj ,  ignited,  and  weighed  as  ZnO,  gave: 

B.  ZnO  0.1466,  Zn  0.1176  =  29.40  percent. 

Experiment  XI. — 0.4  grms.  ore  similar  to  the  last,  treated  in  the 
same  way,  gave: 

A.  Zn,P,0,  0.2468  Zn  0.1055  =  26.37  per  cent. 

B.  ZnO  0.1303  Zn  0.1045  =  26.15  i>er  cent. 

Experiment  XII. — 0.4  grms.  ore  similar  to  the  last,  treated  in  the 
same  manner,  gave: 

A.  Zn.PgO,  0.2390,  Zn  0.1022  =  25.55  per  cent. 

B.  ZnO  0.1294,  Zn  0.1030  =  25.75  per  cent. 

The  results  of  the  separations  are  not  as  good  as  I  could  wish; 
bat  I  intend  to  continue  the  experiments,  in  hopes  of  improving  on 
them. 
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Since  making  tlie  above  experiments,  I  have  found  that  Hugo 
Tatiini((7Ae'«,  JVews  XXIV,  p,  14S)  has  proposed  to  weigh  zinc  as 
'  the  double  phospbale  of  zinc  and  ammonia,  Zn  KH^  PO^,  which, 
of  course,  neccBsitates  the  use  of  a  weighed  filter.  His  method  is 
as  follows:  Make  acid  solutionof  a  zinc  salt  alkaline  with  N  H^O  H, 
then  barely  acid  with  HCl  and  add  a  solution  of  Na,  HPO^ 
heat  nearly  to  boiling  for  a  few  minutes,  filter,  wash,  dry  at  lOCC, 
and  weigh  as  Zn  NH^  P  O^. 

He  states  that  there  is  invariably  a  loss  when  the  double  phos- 
phate is  converted  into  pyrophonpbate  by  ignition  ;  hut  from  the 
results  of  my  own  experiments,  I  should  say  the  loss  was  due 
to  his  precipitate  being  formed  in  an  acid  solution,  in  which  I  have 
found  the  double  phosphate  to  be  quite  soluble.  The  greater  quan- 
tity'of  zinc  found  .when  weighing  the  double  phosphate  was  prob- 
ably due  to  insufficient  heat  in  the  drying.  He  uses  the  atomic 
weight  of  Go.o  for  zinc  ;  using  6S,  the  one  now  generally  accepted, 
his  results  would  all  be  low. 
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The  composition  of  pyrophosphate  of  zinc  is  as  follows  : 

2  Zn  130  42.763  per  cent. 

2P  62  20.395 

7  0  112  36.842 


Zn,P,0,  304  100.000 

or, 

2  ZnO  102  53.29  per  cent. 

P,  O,  142  46.71        '' 


o 


Zn,PgO,  304  100.00 

Nickel  and  cobalt  form  phosphates  which  behave  precisely  like 
the  corresponding  zinc  salt ;  both,  however,  are  strongly  colored, 
and  so  can  readily  be  distinguished  from  phosphate  of  zinc. 


VIII.  METHYL  VIOLET  TEST  PAPER. 
By  T.O'Connor  Sloane  A.  M.,  Ph.  D. 

Several  years  have  passed  since  it  was  first  proposed  to  use  methyl 
violet  as  an  indicator  or  test  for  mineral  acids  in  the  presence  of 
organic  acids.  Since  it  has  also  been  used  as  a  coloring  matter  for 
test  paper  it  occurred  to  me  that  a  few  notes  on  the  preparation  and 
use  of  the  paper  would  be  of  interest. 

I  tried  solutions  of  methyl  violet  of  different  strength  iu  dyeing 
paper.  A  solution  of  one  part  of  violet  in  four  thousand  parts  of 
water  was  found  to  be  sufficiently  strong.  A  solution  of  double 
this  strength  gave  a  very  good  color. 

Using  paper  dyed  with  the  first  solution  I  performed  the  follow- 
ing experiments: 

One  cc.  of  concentrated  hydrochloric  acid  was  mixed  with  him 
one  hundred  cc.  of  water.  The  acid  was  of  sp.  gr.  1.197  corres- 
ponding to  about  40  per  cent,  acid;  the  solution  therefore  was  of 
four  one  thousands  strength  or  four-tenths  of  one  per  cent. 

A  piece  of  paper  dipped  in  this  solution  did  not  show  the  reac- 
tion except  on  drying  ;  then  it  came  out  perfectly.  A  piece  made 
from  a  violet  solution  of  half  the  strength  showed  a  little;  this  acid 
seemed  therefore  to  be  close  upon  the  limits  of  sensibility  for  an 
immediate  reaction. 

It  will  also  be  noticed  that  the  more  weakly  colored  paper  was 
slightly  more  sensitive  ;  on  drying  the  darker  paper  shows  as  well 
or  better. 
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The  acid  was  diluted  to  one-fifth  its  former  strength  or  eight 
hundreths  of  one  per  cent.  I  now  adopted  the  following  way  of 
operating:  A  convex  cover  was  placed  on  a  water  bath,  the  water 
in  which  was  heated  to  boiling;  each  piece  of  paper  as  dipped  was 
laid  on  the  upper  convex  surface  of  the  cover;  this  dried  it  in  about 
one  minute;  in  practice  this  will  be  found  an  excellent  way  of  using 
the  paper. 

The  standard  paper  dipped  once  and  dried  showed  the  reaction^ 
but  not  strongly;  a  second  dipping  and  drying  brought  it  out  per- 
fectly; a  third  treatment  made  the  reaction  still  stronger. 

When  a  paper  colored  by  this  weak  acid  was  dipped  a  second 
time  the  previous  change  of  color  was  indiscernible  until  it  had 
dried  again. 

The  acid  was  reduced  to  four-hundredths  of  one  per  cent. ;  tho 
paper  just  showed  the  reaction  after  one  dipping  and  drying;  a 
second  treatment  developed  it  perfectly. 

The  acid  was  next  reduced  to  two  hundredths  of  one  per  cent, 
strength ;  the  reaction  appeared  after  three  to  five  treatments  but 
very  faintly. 

About  the  same  results  were  obtained  with  sulphuric  acid  of  cor- 
responding strengths. 

The  series  of  experiments  indicates  pretty  closely  the  limits  of 
sensitiveness;  drying  the  paper  cannot  be  too  strongly  insisted  upon; 
independent  of  any  concentration  of  acid  thus  effected,  the  color 
change  which  is  masked  to  a  great  extent  by  moisture  is  made  visi- 
ble by  drying.       ^ 


IX.  DIPHENYLAMINE— ACROLEIN. 
By  Albert  R.  Leeds. 

26  grms.  of  diphenylamine,  in  alcoholic  solution,  were  treated 
with  acrolein  in  excess,  and  after  standing,  the  loosely-corked  flask 
was  gently  warmed  for  a  number  of  hours,  until  the  smell  of  acro- 
lein bad  nearly  disappeared.  A  bulky  dark  red  precipitete  was 
formed.  On  boiling  with  alcohol  a  deep  red  solution  was  obtained 
and  the  portion  undissolved  formed  a  tenacious  sticky  mass,  very 
awkward  to  work  with.  By  repeated  boiling  with  water  under  a 
return  cooler  this  mass  gradually  lost  its  sticky  nature.  It  was 
then  digested  alternately  with  boiling  water  and  alcohol,  until  at 
last  the  mass  became  pulverulent  and  could  be  ground  up  in  amor- 
tar.     The  operation  of  boiling  was  then  repeated  many  times,  the 
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masa  being  powdered  after  each  treatment  with  water,  until  at 
length  the  substance  in  a  state  of  purity  was  obtained.  Its  analy- 
sis showed  it  to  be  Diphenylamine-Acrolein  or,  as  it  might  be 
termed  Didiphenylamineallyline,   (CjjH  io^«)  ^s^4- 

Found  Theory 

Carbon,  .^G.26  86.18 

Hydrogen,  6.39  6.36 

Nitrogen,  7.28  7.45 

It  does  not  melt  or  sublime  but  is  decomposed  on  breaking,  leav- 
ing behind  a  carbonaceous  residue  extremely  difficult  of  combustion. 
It  is  very  slightly  soluble  in  alcohol,  insoluble  in  ether,  and  readily 
soluble  in  chloroform  to  a  dark  red  liquid.  From  this  solution,  and 
also  from  that  in  glacial  acid,  in  which  it  dissolves  to  a  red  liquid, 
but  less  readily  than  in  chloroform,  it  could  noi  be  made  to  cryHtal- 
lize. 

Its  solution  in  chloroform  was  attacked  with  great  energy  by 
bromine.  So  also  its  solution  in  acetic  acid,  a  dark  red  compound 
being  formed  on  the  addition  of  two  atoms  of  bromide  to  one  mole- 
cule of  the  diphenylamine.  This  compound  was  readily  soluble  in 
chloroform,  but  as  it  did  not  separate  in  a  crystalline  condition  its 
anlavsis  was  not  made.  It  was  probably  the  addition  compound 
(C,;H,,N,)C,H,Br.. 

Its  solution  in  acetic  acid  was  attacked  by  nitric  acid,  forming  a 
precipitate  with  a  supernatant  yellow  liquid.  Neither  the  solution 
or  the  precipitate  yielded  a  crystallizable  nitro-product,  and  their 
study  was  abandoned. 
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SOCIETY. 

Aprinth,  1SS2. 
Rocm  1,  University  Building. 

The  meeting  was  called  to  order  at  8.30  P.  M. 

Prof.  Chas.  A.  Doremus  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  approved. 

The  minutes  of  the  Board  of  Directors  were  then  read  and  ac- 
cepted. 

Mr.  Elliott  then  moved  that  the  regular  order  of  business  be  sus- 
pended, in  order  to  give  more  time  for  the  election  of  the  new  com- 
mittee on  Papers  and  Publications. 

Carried. 

The  Recording  Secretary  then  stated  that  Messrs.  Waller,  Dore- 
mus and  Friedburg  had  consented  to  serve  on  said  committee,  and 
he  presented  their  names  to  be  acted  on. 

After  balloting,  the  above  gentlemen  were  declared  elected. 

The  recommendation  of  the  Board  of  Directors  that  the  Com- 
mittee  on  Papers  and  Publications  be  authorized  to  issue  a  monthly 
number  of  the  journal  containing  as  much  matter  as  the  funds  on 
hand  will  warrant,  was  carried  unanimously. 

After  which  the  following  gentlemen  were  elected  as  regular 
members  of  the  Society. 

Dr.  G.  Krause — Proposed  by  Geo.  A.  Prochazka,  A.  R.  Leeds  and 
James  H.  Stebbins,  Jr. 

Thos.  S.  Gladding— Proposed  by  Chas.  M.  Stillwell,T.  J.  Parker, 
and  A.  R.  Leeds. 

Prof.  A.  A.  Brenneman — Proposed  by  A.  R.  Leeds,  James  H. 
Stebbins,  Jr.,  and  A.  H.  Elliott. 

Geo.  E.  Perkins — Proposed  by  T.  O'C.  Sloane,  M.  Benjamin  and 
W.  Rupp. 

Robert  G.  Remsen,  Jr.,  M.  D. — Proposed  by  A.  R.  Leeds,  J^ames 
H.  Stebbins,  Jr.,  and  A.  H.  Elliott. 

The  following  nomination  was  made : 

G.  E.  Bailey  as  regular  member — Proposed  by  M.  Benjamin,  W. 
Rupp  and  A.  H.  Elliott  after  which  the  first  paper  of  the  evening 
"  On  a  new  Volumetric  process  for  Copper,"  by  Mr.  J.  Casamajor 
was  read. 

This  process  consisted  in  precipitating  the  copper  with  an  alka- 
line  sulphide   solution.       The    precipitate    conglomerates,    leav- 
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ing  a  clear  liquid  above  80  that  by  letting  the  alkaline  sulphide  run 
in  slowly  the  point  may  be  observed  where  no  further  precipitate  is 
formed. 

After  some  remarks  by  the  chair,  the  second  paper,  '^  Upon  the 
determination  of  tannic  acid/'  by  Mr.  Nelson  U.  Darlon  then  fol- 
lowed. 

Dr.  Grothe  then  stated  that  he  together  with  Dr.  Friedburg  had 
recently  observed  the  formation  of  a  chloroform  hydrate. 

Some  remarks  and  questions  by  the  Recording  Secretary  then 
followed. 

Dr.  Friedburg  then  moved  that  members  should  be  instructed  to 
send  all  their  papers  and  manuscripts  to  the  Committee  on  Papers 
and  Publications  for  their  approval  before  they  are  read. 

Carried  unanimously. 

Mr.  Casamajor  then  presented  the  resignation  of  Mr.  W.  Schrage 
which  was  accepted. 

Mr.  Casamajor  stated  that  Prof.  Mallett  had  accepted  an  invita- 
tion for  our  coming  annual  dinner  and  moved  that  a  committee  of 
three  be  appointed  to  make  arrangements  for  said  dinner. 

Carried. 

The  Recording  Secretary  then  moved  that  the  Chair  appoint  said 
committee. 

Carried. 

The  Chair,  after  due  consideration,  appointed^Messrs.  Casamajor, 
Sloane  and  Stebbins. 

Mr.  Casamajor  further  stated  that  the  cost  for  the  dinner  would 
be  $3  per  plate. 

After  which  the  meeting  adjourned. 

JAMES  H.  STEBBINS,  Jr., 

Recording  Secretary, 

X    VOLUMETRIC  ESTIMATION  OF  COPPER  AND  OF 

LEAD 

By  p.  Casamajob. 

In  this  process,  copper  is  precipitated  from  an  alkaline  solution 
by  a  titrated  solution  of  sodic  sulphide.  This  reagent  is  used  in  a 
process  published  some  thirty  years  ago  by  Pelouze,  in  the  An 
naUs  de  Chimie  et  de  Physique.  In  Pelouze's  process,  copper  is 
dissolved  in  a  large  excess  of  ammonia,  and  an  intensely  blue 
liquid  is  obtained.  To  this  a  titrated  solution  of  sodic  sulphide  is 
added  until  the  blue  color  disappears. 
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To  titrate  the  sodic  sulphide,  one  gramme  of  pure  copper  is  dis- 
solved  in  nitric  acid,  and  40  or  50  cubic  centimetres  of  concentra- 
ted ammonia  are  added,  the  whole  being  placed  in  a  flask.  This- 
liquid  is  heated  to  boiling,  and  the  solution  of  sodic  sulphide  is 
dropped  in  the  flask  until  the  blue  color  disappears.  To  observe 
this,  the  precipitate  is  allowed  to  settle,  and  more  ammonia  is  added 
if  necessary. 

The  solution  of  sodic  sulphide  was  found  to  keep  well  in  tightly 
stopped  bottles. 

I  have  had  occasion  to  use  this  process  several  times,  and  have 
always  found  that  the  end  of  the  reaction  is  not  definite.  The 
brown  color  of  the  sulphide,  of  which  particles  remain  suspended^ 
interferes  with  the  observation  of  the  color  of  the  liquid.  After 
the  blue  color  has  disappeared,  an  addition  of  alkaline  sulphide  will 
show  a  visible  turbidity,  even  when  copper  is  the  only  metal 
present. 

Instead  of  treating  a  cupric  solution  by  an  excess  of  ammonia,  I 
use  an  alkaline  tartrate,  dissolved  in  an  excess  of  caustic  soda.  This 
liquid  is  the  same^  which,  added  to  a  titrated  solution  of  cupric  sul- 
phate, forms  Fehlin^x's  solution.  It  is  prepared  by  dissolving  173 
grammes  of  Roehelle  Salt  in  480  cc.  of  caustic  soda  solution,  of 
specitic  gravity  1.14,  and  adding  water  sufticiently  to  form  1  litre  of 
liquid.  This  solution  is  added  to  the  acid  solution  of  copper 
to  be  tested,  in  slight  excess  of  the  quantity  sufficient  to  redissolve 
the  cupric  oxide,  and  to  obtain  a  clear  blue  solution.  The  liquid  in 
the  porcelain  dish  is  then  heated  to  nearly  boiling  point,  and  the 
sodic  sulphide  solution  is  gradually  added,  until  no  turbidity  is  pro> 
duced  by  the  addition  of  one  drop  of  the  reagent. 

In  this  manner  of  proceeding,  the  blue  color  of  the  solution  is  not 
taken  into  account.  The  brown  cloud  which  follows  the  addition 
of  the  titrated  reagent  is  the  only  guide.  The  first  portion  of  sodic 
sulphide,  added  to  the  alkaline  cupric  solution,  gives  rise  to  an  in- 
tense black  brown  precipitate.  As  soon  as  this  is  formed  the  liquid 
in  the  porcelain  dish  is  thoroughly  stirred  with  a  glass  rod,  which 
has  the  effect  of  agglomerating  the  cupric  sulphide  into  a  coarse 
curdy  precipitate,  which  rapidly  settles  to  the  bottom  of  the  dish^ 
leaving  the  liquid  quite  clear  and  nearly  colorless.  If,  after  settling, 
the  liquid  should  not  be  sufficiently  clear,  it  should  be  vigorously 
stirred  again,  until  the  desired  effect  is  obtained.  After  every  ad- 
dition of  sulphide  of  sodium,  the  thorough  agitation  of  the  liquid  is 
repeated  until  it  is  sufficiently  clear.  The  degree  of  turbidity  caused 
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hj  the  addition  of  the  reagent  is  a  guide  as  to  the  quantity  to  be 
added.  At  the  beginning,  the  brown  color  is  very  intense,  and  it  is 
useless  to  wait  for  a  complete  clearing  up  before  adding  more  of 
the  reagent.  Towards  the  end,  the  brown  cloud  is  very  slight,  and 
the  sodic  sulphide  should  be  added  slowly,  stirring  up  after 
•every  addition.  Finally  the  sodic  sulphide  should  be  added  drop 
by  drop,  until  not  the  faintest  cloud  is  seen  after  adding  one 
-drop. 

By  thoroughly  stirring  the  liquid  in  the  porcelain  dish,  and  there- 
by causing  the  precipitate  to  become  agglomerated  in  heavy  clots, 
the  surface  of  the  dish  remains  very  clean.  On  the  white  porcelain, 
4IS  a  back  ground,  the  faintest  cloudiness  is  easily  observed,  and  a 
liquid  containing  one  gramme  of  copper  in  30,000  cubic  centimeters, 
will  still  give  a  distinct  brown  cloud  by  the  addition  of  one  drop 
of  the  reagent. 

For  the  volumetric  estimation  of  lead,  the  same  process  may  be 
.applied.  Sulphate  of  lead  is  easily  dissolved  in  the  alkaline  tartrate 
.solution.  The  sulphide  of  lead  is  precipitated  in  exactly  the  same 
manner  as  sulphide  of  copper.  The  precipitate  agglomerates  into 
•curd  as  easily  as  doescupric  sulphide,  and  the  end  of  the  reaction  is 
equally  definite. 

As  .ead  can  be  separated  from  other  metals  as  sulphate,  which  is 
•easily  dissolved  in  the  alkaline  tartrate  solution,  we  have  by  this 
method  a  rapid  way  of  estimating  lead.  The  precipitation  by  sodic 
■sulphide  is  a  quick  operation,  which  only  takes  a  few  minutes.  Sul- 
phuric acid  can  also  be  separated  as  plumbic  sulphate  and  estimated 
in  the  same  way.  Other  acids  which  form  insoluble  plumbic  salts 
•oould  also  be  estimated  by  this  process. 

Copper  can  be  separated  from  every  other  metal  as  sulphocyanate 
•(Rivot's  process ).  This  precipitate  may  be  heated  with  excess  of 
nitric  acid,  and  the  alkaline  tartrate  solution  added,  after  which  the 
copper  can  be  precipitated  as  sulphide. 

These  volumetric  processes  for  copper  and  lead  are  founded  on 
•the  easy  agglomeration  into  heavy  clots  of  the  sulphides  of  these 
metals  by  agitation,  the  liquid  remaining  perfectly  clear.  Other 
metalSy  whose  sulphides  agglomerate  in  the  same  way  in  the  alkaline 
tartrate  solution,  can  probably  be  estimated  by  this  process. 

An  attempt  was  made  with  silver,  but  chloride  of  silver  was 
found  to  be  insoluble  in  the  alkaline  tartrate  solution.  Chloride  of 
silver  was  dissolved  in  excess  of  ammonia,  and  sodic  sulphide  added, 
but  this  did  not  prove  satisfactory  as  sulphide  of  silver  is  sufficiently 
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soluble  in  ammonia  to  give  a  brown  solution  in  whieb  a  fiaint  cloud 
cannot  be  seen. 

As  chloride  of  silver  is  agglomerated  into  heavy  clots  by  agita- 
tion, like  cupric  and  plumbic  sulphides,  the  white-cloud  obtained, 
by  pouring  a  titrated  solution  of  sodic  chloride  into  a  solution  of  ni- 
trate of  silver,  may  be  observed  against  ablaok  background.  This 
may  be  had  by  carrying  on  the  precipitation  in  a  flat  dish  of  black 
glass,  or  in  one  of  clear  white  glass,  the  under  side  of  which  has  beea 
covered  with  lamp  black.  The  solution  never  clears  up  so  completely 
by  agitation  as  the  alkaline  solutions  of  copper  and  lead,  but  the 
slight  milkiness  of  the  liquid  does  interfere  with  the  observation 
of  the  white  cloud  due  to  the  formation  of  even  very  small  quanti- 
ties of  chloride  of  silver. 

The  best  temperature  for  the  agglomeration  of  chloride  of  silver 
is  about  66^  C. 
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Condensed  from  R  Biedermann's  Report  to  the  Qerman  Chemical  Society^ 

by  Otto  H.  Krause. 

A.  R.  Pbchiney,  Salindres  :  Manufacture  of  sodium  btcarbon* 
ate  (Eng.  P.  2098,  May  24,  1880).  Tliis  invention  relates  to  the 
manufacture  of  soda  by  the  ammonia  process.  The  apparatus 
employed  consists  of  a  horizontal  cylinder,  which  can  be  turned 
upon  its  long  axis,  and  which  is  divided,  first,  by  a  perforated  dia- 
phragm parallel  to  the  latter,  and  then  into  several  compartments 
Dy  discs  placed  at  right  angles  to  this.  The  discs  have  openings 
in  the  centre.  The  axles  upon  which  the  cylinder  turns  are  hol- 
low, to  allow  the  gases  and  liquids  to  enter  and  pass  out.  Ammo- 
niacal  solution  of  sodium  chloride  enters,  and  unabsorbed  gases 
pass  out  throuorh  the  axle  at  one  end,  whilst  the  axle  at  the  other 
end,  which  has  two  concentric  openings,  serves  for  the  exit  of  the 
liquid  containing  the  suspended  sodium  bicarbonate  and  for  the 
entry  of  the  pure  carbonic  acid  resulting  from  the  calcination  of 
the  latter.  Impure  carbonic  acid,  from  kilns  or  furnaces,  entera 
the  outer  concentric  opening,  and  is  led  by  means  of  pipes  through 
the  first  three  compartments  of  the  cylinder  and  delivered  into- 
the  fourth.  The  cylinder  makes  half  revolutions  at  regular  inter- 
vals. Ammoniacal  solution  of  sodium  chloiide  fills  the  apparatus^ 
flowing  through  the  holes  in  the  discs,  and  passes  into  it  continu- 
ously, whilst  carbonic  acid  enters  at  the  other  end.  On  its  way 
through,  the  liquid  meets  a  current  of  gas,  which  latter  gradually 
becomes  richer  in  carbonic  acid,  the  last  three  compartments  re- 
ceiving the  pure  gas. 
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R.  I.  T.,  N.  T.  and  .H.  L.  Hawkslt,  Oldham  :  Forming  salt 
into  balls,  (Eng.  P.  3789,  Sept.  18, 1880).  Salt  intended  for  the  man- 
ufacture  oi  soda  is  formed  into  balls  by  means  of  a  press,  which 
also  delivers  them  automatically  upon  the  bottom  of  the  farnace 
without  breaking  them. 

W.  Thompson,  London :  Manufacture  of  white  lead^  (Eng.  P. 
4056,  Oct.  6,  1880.)  Lead  is  placed  in  a  chamber,  the  tempera- 
ture of  which  is  kept  at  27 —  50^  C.  Vessels  containing  dilute 
acetic  acid  are  placed  on  the  floor.  Carbonic  acid  and  air  enter 
through  pipes  placed  above  to  complete  the  reaction. 

WiLHEi^M  Kayser,  Ilmena:  Material  for  preventing  boiler  in- 
crustationy  (Germ.  P.  14189,  Sept.  26, 1880.)  Corkwood  is  pulver- 
ized and  impregnated  with  barium  chloride,  sodium  carbonate,  or 
other  substance  suited  to  the  water  to  which  it  is  to  be  applied. 
The  material  so  prepared  pervades  the  water  evenly,  and  gradually 
deposits  after  receiving  the  precipitate  upon  itself. 

H.  KoLBE,  Hamburg:  Mercurial  thermometer  with  electric  alarm 
and  variable  a^tact,  (Germ.  P.  13166,  June  4,  1880.) 

T.  B.  LiGHTFOOT,  Dartford:  Cooling  apparatus^  (Eng.  P.  4065, 
Oct.  6,  1880.)  An  air  ice  machine  in  which  the  c<mi pressed  and 
cooled  air  is  expanded  in  two  separate  stages.  In  the  first  stage  it 
is  only  expanded  to  such  a  degree  as  to  deposit  the  greater  part  of 
its  moisture.     In  the  second  stage  it  is  then  further  expanded. 

A.  R.  Peciiiney,  Salindres:  Calcination  of  sodium  bicarbonate 
in  the  ammonia  soda  process,  (Eng.  P.  2099,  May  24,  1880.)  The 
invention  consists  essentially  in  heating  the  bicarbonate  by  means 
of  heated  carbonic  acid  resulting. from  a  previous  operation.  This 
is  done  in  four  chambers  of  masonry  enclosed  in  an  iron  casing 
which  is  pivoted  upon  the  piston  of  a  hydraulic  press  so  that  the 
whole  can  be  lifted  several  inches.  The  heated  carbonic  acid  gas  is 
passed  into  the  first  compartment  through  the  bottom,  and  heats  the 
sodium  bicarbonate  placed  on  a  grate.  Through  flues  in  the 
masonry  the  gas  then  passes  in  the  same  way  through  the  second 
and  third  compartments,  whilst  the  fourth  is  being  discharged  and 
refilled.  When  the  contents  of  the  first  chamber  has  been  suf- 
ficiently heated  the  apparatus  is  lifted  and  a  quarter  revolution 
given  to  it.  The  second  chamber  is  then  put  into  direct  communi- 
cation with  the  heated  carbonic  acid,  etc.  The  carbonic  a<*id  evolved 
from  the  apparatus  is  passed  through  condensers  to  eliminate  the 
water  and  tnen  into  holders  to  be  used  over  again. 

A.  R.  Pechiney,  Salindres:  Separation  of  liquids  from  pre- 
eipitaies,  (Eng.  P.  2100,  May  24,  1880).  Consists  of  a  filtering 
cylinder  for  separating  the  liquid  from  precipitated  sodium  bicar- 
bonate by  means  of  hydraulic  pressure. 
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W.,  T.,  and  J.  Chadwick,  Manchester,  and  I.  W.  Kynaston,  St. 
Helens:  Separation  of  iron  from  aluminium,  sulphate^  itc  (Germ. 
P.  14185,  Aug.  31,  1880;  addition  to  G.  P.  11137;  see  this  Journal, 
vol.  II,  p.  440,  and  vol.  Ill,  p.  72).  To  separate  the  iron  completely 
the  inventors  add  calcium  ferrocyanide.  To  facilitate  the  settling 
of  the  Prussian  blue  formed,  small  quantities  of  a  metallic  salt  are 
added.  Preference  is  given  to  cupric  sulphate,  as  any  traces  of  it 
which  may  have  remained  in  the  solution  can  subsequently  be  re- 
moved together  with  the  arsenic  with  hydrogen  sulphide. 

F.  G.  Sponnagel,  Berlin:  Improvefiients  in  the  manufacture  nf 
silicate  of  aoday  (Germ.  P.  14182,  Aug.  10,  1880).  Precipitation 
from  a  concentrated  solution  by  means  of  ether  in  a  hermetically 
closed  vessel. 

AV.  Conrad,  Wurzburg:  Method  of  preparing  blue  coloring 
matters  from  the  sulphohic  acids  which  are  formed  by  the  action  of 
ammonium  sulphite  upon  nitroso  derivatives  of  tertiary  aromatu' 
mofiaminesy  (Germ.  P.  14014,  Jan.  20,  1880).  By  allowing  ammo- 
nium sulphite  to  react  upon  nitrosodimethylanihne,'the  sulphonic 
acid  of  the  reduced  base  is  generated.  By  treating  the  latter  with 
hydrogen  sulphide  and  ferric  chloride  (Lauth,  Ber.  dent.  chem. 
Gesellsch.  1860,  p.  1035)  a  blue  coloring  matter  is  produced. 

C.  TiMMERMAN,  Braunschwcig,  and  R.  Graetzel,  Hanover: 
Method  and  apparatus  for  the  preparation  of  eu/dttonic  acid  from 
wood  tar,  (Genn.  P.  13787,  Nov.  12,  1880;  addition  to  Germ.  P. 
9328,  see  this  Journal,  vol.  II.  p.  301).  Diffei-s  from  the  original 
patent  chiefly  in  the  manner  of  oxidizing  the  precipitated  redissolved 
and  dried  dimethyl  ethers  of  pyrogallic  and  methylpyrogallic  acids. 
The  air  being  passed  over  the  powder  heated  to  160 — 220^  C,  in- 
stead of  passing  it  through  its  solution  in  alkali. 

A.  DoMKYER  and  J.  Marzell,  London:  Preparation  of  pure 
artificial  alizarine,  (Eng.  P.  2784,  July  7,  1880).  The  melt  from 
the  anthraquinone-sulphonic  acid  is  treated  with  water  and  the 
alkali    neutralized   with   sulphurous  acid.      After   separating   the 

f)recipitated  alzarine,  the  filtrate  is  rendered  caustic bv  boiling  with 
ime  and  the  sulphurous  acid  recovered  as  calcium  sulphite. 

E.  Jacobskn,  Berlin:  Method  of  preparing  benzoic  acid,  ben- 
zoic ether  and  benzaldehyde  together  with  organic  acid  chlorides, 
acid  anhydrides,itc„  from  benzo  tri-chloride  or  dichloride  in  presence 
of  certain  metals,  metallic  oxides  and  salts,  (Germ.  P.  13128,  May 
25,  1880;  addition  to  Germ.  P.  11494,  see  this  Journal,  vol  II.  p. 
462).  The  oxides,  sulphides,  hydroxides  or  other  salts  of  the  metals 
mentioned  in  the  original  patent  can  also  be  used  in  the  processes 
there  described. 

E.  PoRioN  and  L.  Mehay,  Wardreques,  France:  Manufacture 
of  Alcohol,  (Eng.  P.  2736,  July  3,  1880).     The  raw  material  is  sac- 
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cbarified  by  means  of  hydrochloric  acid.  In  order  to  increase  the 
Talue  of  the  residues  as  fodder,  the  acid  is  freed  from  sulphuric 
acid  by  means  of  barium  chloride.  The  sodium  carbonate  sub- 
sequeutlyused  to  neutralize  ihe  acid  must  also  be  free  from  sulphate. 

G.Wassmus  3erVii\: M(mu/acttf re  o/ A^cohof  from potatoe8,{Germ. 
P.  13637,  Oct.  17,*  1880).  The  sac«-harification  is  produced  by 
means  of  hydrochloric  acid,  under  a  pressure  of  three  atmospheres. 
The  liquid  is  neutralized  with  sodium  carbonate  to  render  the  re- 
sidues suitable  for  fodder. 

A.  WuNSCHB,  Egeln:  Preparation  of  Acetic  Acid,  (Germ.  P.  13- 
1G5,  May  11,  1880).  The  vapors  coi  taining  acetic  acid  are  passed 
through  a  rectifying  apparatus,  connected  with  a  return  condenser. 
Traces  of  acetic  acid  in  the  vapors  leaving  the  apparatus  are  aborb- 
«d  by  some  basic  substance. 

C.  G.  Bjokrkmanx,  London:  Eocjdosioe  Compound,  (Eng.P.  2483, 
June  19,  1880).  Glycerine  is  mixed  with  one  third  of  its  weight 
of  a  carbohydrate,  such  as  glucose  &c.  and  then  nitrated.  The 
liquid  is  then  mixed  winh  combustible  bodies  containing  oxygen,  in 
such  proportions  that  a  powder  results.  It  is  said  not  to  freeze  and 
to  be  trans] lortable  without  danger. 

S.  J.  Mackie,  London:  Explosive  compound,  (Eng.  P.  4230,  Oct. 
18,  18S0).  Dry  sodium  nitrate  is  ground  in  a  mill  together  with 
loose  gun  cotton.  Tlie  mass  is  pressed  in  moulds,  a  split  tube  being 
inserted,  which  subsequently  receives  the  fulminate. 

John  Pearson.  J.  Whitestonk  and  R.  R.  Gubbins,  London: 
Manufature  of  Ameri/ Wheels,  (Germ  P.  12924,  May  11,  1880).  A 
cement  composed  of  glue,  tannin  and  methylic  alcohol  is  mixed 
with  powdered  emery,  at  105®  C.  and  compressed  in  moulds. 

S.  Jaroslawski,  Berlin  :  Apparatus  for  carrying  off  the  foul  va- 
porsfrom  hoiling  animal  matters,  (Germ.  P.  1342G,  July  29, 1880,) 
— A  pipe  from  the  boiler  ends  in  a  nozzle  like  that  of  an  injector 
and  within  a  socket  connected  with  a  supply  of  water.  The  escape 
of  the  vapors  under  pressure  aspirates  a  large  amount  of  water 
which  condenses  and  absorbs  the  bad  odors. 

R.  C.  Anderson,  London  :  Galvanic  Battery,  (Eng.  P.  42^7, 
Oct.  20,  1880.) — Composed  of  carbon  and  zinc  elements.  The  lat- 
ter are  immersed  in  solution  of  magnesium  chloride,  the  latter  in 
potassium  chloro-chromate. 

H.  Grouven,  Leipsic  :  Method  and  apparatus  J  or  manufactur- 
ing ammonium  sulphate  from  the  nitrogen  contained  in  peat, 
(Germ.  P.  13718,  July  1,  1880.  Addition  to  Germ.  P.  2709.)— The 
retorts  are  placed  horizontally  instead  of  vertically,  as  described  in 
the  original  patent.  Peat,  mixed  with  lime,  is  heated  in  a  series  of 
retorts  which  are  so  connected  with  each  other  that  the  vapors  and 
gases  from  the  first  one  are  obliged  to  pass  through  the  others. 
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The  ammonium  carbonate  obtained  from  the  cooled  and  condensed 
gases  is  converted  into  sulphate  by  digestion  with  calcium  sulphate. 
The  gases  from  the  retorts  after  being  deprived  of  ammonium  car- 
bonate and  carbonic  acid  are  burned  in  the  retort  furnace. 

BiNDscHEDLER  &  BuscH,  Baslc  I  Mctho  f'  of  preparing  colorings 
matters  by  the  action  of  halogens  upon  t/ie  azo-xlerivatives  of  reaor- 
ciny  (Germ.  P.  14622,  Dec.*30,  1880.)— The  azo-derivatives  of  re- 
sorcin  are  obtained  by  the  direct  azotation  of  resorcin  by  means  of 
a  saturated  solution  of  nitrous  acid  in  sulphuric  acid  or  by  the  ac- 
tion of  nitroso  compounds  of  phenols  upon  resorcin.  Bromine  (etc.) 
derivates  are  prepared  from  the  azo-compounds  in  alkaline  solution. 
Upon  acidifying  the  coloring  substance  is  separated  and  can  then 
be  converted  into  tlie  potasHium  or  sodium  salt.  The  bromine  pro- 
duct forms  a  violet-blue  to  blue  coloring  matter  with  beautiful  flu- 
orescence. 

Badische  Anilix,und  Soda  Fabrik,  Ludwigshafen,  am  R.:  Meth- 
od Jor  the  conversion  of  napthoU  into  their  corresponding  primary ^ 
secondary  and  tertiary  monamines,(Germ.P.  14612,  Feb'y  22, 1880.) 
By  the  direct  action  of  ammonia  or  of  substituted  ammonias  upon 
alpha  and  beta-napthol,  alpha  and  beta-naphthylamine  or  their  sub- 
stitution products  are  formed.  Of  practical  importance  is  the  meth- 
od for  the  preparation  of  the  beta  compounds,  which  hitherto  could 
not  be  prepared  on  an  industrial  scale.  For  this  reason  also  the 
azo-dyes  of  beta-naphthylamine  and  its  derivatives  have  remained 
unknown  until  now.  Two  processes  for  the  preparation  of  beta- 
naphthylamine  from  beta-naphthol  are  given. 

W.  Majert,  Elberfeld  :  Method  of  preparing  a  blue  coloring 
matter^  rGerni.  P.  14581,  Aug.  3,  1880.) — If  nitrosodimethylani- 
line  in  hyarochloric  acid  solution  be  allowed  to  react  upon  sulpho- 
carbonic  acid,  the  following  reaction  takes  place  :  3  O^  H^  (N  O) 
N  (CHj),  +  CS,  11,  =  3  C,  H^  N  S  N  (CH,),  +  CO,  +  H.O. 

On  treating  the  solution  of  the  resulting  product,  to  which 
chloride  of  zinc  and  sodium  chloride  have  been  added,  with  an 
oxidizing  agent,  a  blue  coloring  matter  separates  in  flakes,  whilst  a 
red  coloring  matter  containing  sulphur  remains  in  solution.  The 
solution  of  the  latter,  reduced  by  means  of  zinc  and  hydrochloric 
acid  until  decoloration  takes  place,  yields  a  further  separation  of 
the  blue  coloring  matter  upon  addition  of  an  oxidizing  agent. 

W.  MicHAELis,  Berlin  :  Method  of  testing  cements  and  cement 
mortars^  (Germ.  P.  13808,  Oct.  5,  1880.) — The  samples  prepared 
in  the  ordinary  way  are  subjected  in.steam-tight  vessels  to  a  tem- 
perature of  140**  C.  to  180*^  C.  for  twenty-four  hours.  This  process 
shortens  the  time  of  setting  and  hardening  of  the  cement  consider- 
ably, so  that  the  tests  for  strength,  &g.,  can  be  applied  immediately 
after  taking  the  samples  out  of  the  apparatus  and  cooling  them. 

Th.  Richters,  Breslau,  and  L.  Hagen,  Magdeburg  :  Purification 
of  ammoniacal  waste  waters,      (Germ.  P.  14210,  Oct.  31,  1880.) — 
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The  sewage,  &c.,  is  placed  together  with  lime  in  closed  vessels  into 
which  air  is  forced  through  a  perforated  pipe.  The  air,  charged 
with  ammonia,  is  passed  through  a  Gay  Lussac  tower,  where  the 
ammonia  is  absorbed  by  sulphuric  acid.  The  insoluble  matters  are 
allowed  to  subside  in  basins,  passed  through  a  iilter-press,  and  then 
used  for  fertilizing. 

L.  Maudin  and  J.  Schneider,  Paris  :  Method  of  removing  bad 
smell  and  taste  from  alcoholy  (Germ.  P.  13944,  Nov.  9,  1880.)— 
Treatment  with  nascent  hydrogen. 

E.  Van  Haecht  and  J.  Schreiner,  Drohobycz  :  Method  of  oh- 
tainiftg  paraffine  from  crude  parajffine  without  the  use  of  presses^ 
(Germ.  P.  14507,  Dec.  5,  1880.)— The  oils  are  distilled  off  in  a 
still  by  means  of  superheated  steam  until  solid  substances  only 
pass  over. 

H.  Precht,  New  Stassfurt :  Improvements  in  the  mdhod  of 
separating  sodium  and  'magnesium  chloride  from  potassium-mag'^ 
nesium  sulphate  obtained  from  Kaitiite^  (Germ.  P.  13521,  May  25> 
1880.  Addition  to  Germ.  P.  10,637.  See  this  Journal,  Vol.  II.,  p. 
439.)  A  description  of  mechanical  arrangements  for  separating  the 
substances  mentioned  in  the  title  as  fast  as  they  are  formed,  or 
shortly  after  the  completion  of  the  reaction. 

L.  WuESTKNHAGEN,  Hccklingcn  :  Method  of  and  apparatus  for 
€va»'Orating  the  mother  lyes  in  the  manufacture  of  potash^  (Germ. 
P.  14015,  May  1,  1881.) — The  lyes,  previously  warmed,  are  run 
into  a  steam  ooiler  for  concentration,  and  finally  evaporated  in  a 
vacuum  pan  to  the  point  of  crystallization.  The  steam  from  the 
boiler  is  superheated,  and  is  used  for  heating  the  vacuum  pan. 
The  vapors  from  the  latter  are  withdrawm  by  a  pump  and  serve  to 
warm  the  lyes. 

SociETE  Anonyme  des  Produii's  Chimiques  du  Sud-Ouest,  Paris : 
Improvements  in  apparatus  for  the  manujacture  of  ammonia- 
today  Germ.  P.  14186,  Aug.  31,  1880.) — Description  of  apparatus 
for  absorbing  the  ammonium  carbonate  and  ammonia  evolved 
in  the  treatment  of  the  ammonium  chloride  solution  with  limestone^, 
dolomite  and,  finally,  milk  of  lime. 

C.  DK  Montblanc  and  L.  Goulard,  Paris  :  Improvements  in  ap- 
paratus for  the  manufa^'ture  of  ammo  nia-soda^  (Germ.  P.  14193, 
Oct.  2d,  1880;  addition  to  Germ  P.  8498.  See  this  Journal,  voL 
IL,  p.  106.) — Consist  in  providing  the  precipitating  vessels  with 
cooling  jackets. 

F.  M.  Lttb,  London  :  Method  of  obtaining  lead  and  silver  from 
mixed  oresy  (Germ.  P.  13792,  Sept.  9,  1880.)— Relates  to  the 
treatment  of  mixed  ores  which  cannot  be  easily  separated  on  account 
of  their  nearly  equal  specific  gravity,  as  galena  and  argentiferous- 
lead  sulphides,  galena  and  calamine  or  zinc  silicates,  copper  or  ironi 
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pyrites  and  zinc  blende  or  galena,  all  or  part  of  them  mixed  with 
oarytes. 

1  he  general  treatment  consists  in  roasting  the  mixed  ores  to  re- 
move the  greater  part  of  the  sulphur,  (blendes,  argentiferous  lead 
glance  and  copper  pyrites,)  finely  pulverizing  and  treating  with  hot 
hydrochloric  acid,  of  15 — 17^.  Nearly  all  of  th©  zinc  and  copper 
are  thereby  dissolved,  whilst  the  greater  part  of  the  silver  and  lead 
remain  undissolved  in  the  gangue.  The  chlorides  of  silver  and  lead 
contained  in  the  solution  of  zinc  chloride  precipitate  upon  cooling. 
By  adding  a  fresh  quantity  of  hydrochloric  acid  to  the  undissolved 
residue,  nearly  the  whole  of  the  lead  and  silver  is  dissolved.  This 
solution  is  run  into  a  second  vessel  containing  a  fresh  quantity  of 
the  calcined  ore  where,  by  taking  up  zinc  and  copper,  it  becomes 
partially  neutralized  and  the  silver  and  lead  chlorides  are  precipi- 
tated. By  repeating  this  process  the  gangue,  freed  from  zinc  and 
•copper,  gradually  becomes  enri'jhed  in  silver  and  lead  chlorides. 
The  latter  are  then  extracted  from  the  mixture  by  means  of  a  hot 
<'oncentrated  solution  of  sodium  chloride,  from  which  the  lead  chlor- 
ide separifttes  upon  cooling.  1'he  lead  and  silver  in  solution  are  pre- 
•cipitated  with  zinc  and  finally  subjected  to  cupellation. 

C.  Winkler,  Freiberg:  Utiliz  Uion  of  solutions  containing  me- 
tallic hyposulphates  (R^S  H  O,)  or  thioiWphat^  (Rg  Sg  O,) 
Jormcd  by  the  sulphurous  acid  contained  in  acid  gases  and  vaporSy 

(Germ.  P.  14425,  Oct.  14,  1880).    Obtains  ferric  oxide,  chloride  and 

sulphate,  sulphur  and  sulphurous  acid. 

N.  VON  Lavroff,  St.  Petersburg:  Manufacture  of  Phosphor- 
lead-bronze,  (Germ.  P.  14422,  Jan.  23,  1»81). 

H.  Ernst  and  A.  Fricke,  Goerlitz:  App  iratus for  tke  prepara- 
tion of  nitrogen  front  air  by  means  of  substances  \rhich  absorb 
4)xyqen  and,  with  tne  aid  of  a  pressure  of  several  atmospheres^  (Germ. 
P.  13913,  Mar.  2,  1880). 

I.  F.  EsPENSCHiKD,  Friedrichsfeld.  Method  of  preparing  violet* 
*blue  and  grcfin  coloring  mt  tiers  by  means  of  trichlormethylesulpho- 
•chloride  and  use  of  th^.  latter  for  the  oxidation  of  /euco-compounds, 
(Germ.  P.  14621,  Dec.  28, 1880).  One  part  of  methyldiphenylamine, 
And  one  to  two  parts  trichlormethylsulphochloride  are  mixed  with 
five  parts  sodium  chloride  and  gradually  heated  to  110®  C.  A  copper 
•colored  melt  is  oblain^d  which  is  successively  treated  with  water, 
alkali  and  concentrated  hydrochloric  acid  to  remove  substances 
which  remained  unacted  upon.  The  insoluble  color-base  is  con- 
•verted  by  means  of  sulphuric  acid  into  a  product  soluble  in  water 
And  treated  further  in  the  usual  manner.  This  coloring  matter 
dyes  wool  and  silk  greenish  blue.  Green  and  violet  dyes  are  ob- 
tained by  replacing  the  methyldiphenylamine  by  ethyl  or  amyldi- 
phenylamine,  or  by  benzyldiphenylamine,  dibenzylphcnylamine, 
^linhenylamine  or  dimethylaniline. 

For  the  oxidation  of  leucoba^es  by  trichlormethylsulphochloride 
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one  part  of  the  former  is  mixed  with  one  part  of  tetramethyldiamido- 
tripnenylmethane  and  five  parts  sodium  chloride  and  heated  to  110<^ 
C.     The  melt  is  boiled  with  water  and  treated  with  alkali. 

C.  ZiEGELy  Neiiwedel.  Method  of  tanking  hides,  (Germ.  P. 
13920,  Aug.  24,  1880.) 

I.  A  C.  Ballatshano  and  H.  Tbeuk,  Berljn.  Method  of  pre- 
serving and  toaterproojing  hides^iQevTCL,  P.  13420,  May  8, 1880). 

I.  C  Fbllneb,  Frankfort  of  M.  Apparatus  for  driving  gases  out 
of  liquids  arranged  for  continuous  working,  (Germ.  P.  14204,  Oct* 
21,  1880). 

L.  Perrieb,  Paris;  Vapor  guagefor  analyzing  liquids  and  for 
cucertainiug  pressure,  (Germ.  P.  13221,  Aug.  21,  1880.) — This  ap- 
paratus indicates  the  amount  of  alcohol  contained  in  the  vapors  of 
stills.  It  consists  of  a  pressure  tube,  the  lower  end  of  which  is 
drawn  out  to  a  point  which  dips  into  the  mercury  contained  in  a 
small  vessel  soldered  to  the  end  of  the  tube.  Above  the  mercury 
a  liquid  of  known  vapor  tension  is  placed.  From  the  height  to 
which  the  vapor  of  tnis  liquid  forces  the  mercury  in  the  tube  the 
amount  of  alcohol  in  the  distilling  vapor  may  be  judged. 

C.  R.  Engel,  Paris:  Method  of  preparing  potassium  carbonate, 
(Germ.  P.  15128,  Jan.  29,  1881.) — Decomposes  by  heat  potassium- 
magnesium  carbonate,  obtained  by  agitating  magnesium  carbonate 
with  an  aqueous  solution  of  a  potassium  salt  in  presence  of  car- 
bonic acid  under  pressure. 

F.  Benker,  Weinfelden:  Manufacture  of  sulphuric  acid, 
(Eng.  P.  3540,  Sept.  1,  1880.) — Injects  the  sulphurous  acid  into  the 
lower  part  of  the  lead  chambers  in  order  to  prevent  waste  of 
nitrate,4kc. 

H.  BoECKEL,  Stassfurt:  Method  of  working  up  Kamite  and 
other  double  sulphCUes  of  potassium  and,  magnesium  with  the  aid 
of  calcium  chloride,     (Germ.  P.  14938,  Feby.  5,  1881). 

C.  ScHEiBLER,  Berlin :  I'reparatio^i  of  magnesia  from  magnesian 
Hmestone,  dolomite  or  calcareous  magnesite,  (Germ.  P.  14936,  Jan. 
1, 1881.) — The  above  mentioned  substances  are  calcined  to  drive 
off  carbonic  acid,  finely  broken  up  and  then  treated  with  a  10  to 
15  per  cent,  solution  of  sugar  or  syrup  to  dissolve  out  the  lime. 
The  solution  of  saccharate  of  lime  is  separated  from  the  undissolved 
mamesia,  Ac,  in  a  suitable  manner  and  decomposed  with  carbonic 
acid  to  recover  the  sugar. 

I.  P.  Clos&on,  Paris:  Improvements  in  the  method  of  obtaining 
mamegiafram  calcined  dolomite,  (Germ.  P.  15342,  Feby.  25, 1881, 
addition  to  Germ.  P.  11456.  See  this  Journal,  vol.  3.  p.  75.) — The 
deccHopoflition  of  the  solution  of  magnesium  chloride    by   calcined- 
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dolomite  is  greatly  facilitated  by  the  addition   of  small  quantitiei 
of  sugar  or  syrup. 

B.  E.  R.  New  LANDS,  London:  Manufacture  of  aluminium  sid- 
phate,  (Engl.  P.  5287,  Dec.  17,  1880).— Strongly  presses  the 
magma  of  impure  aluminium  sulphate  to  remove  greater  part  of 
free  sulphuric  acid  and  soluble  ferric  salts. 

C.  Hessel,  Kilburn:  Preparation  of  hydrogeny  (Engl.  P.  3584, 
Sept.  3,  1880). — A  mixture  of  steam  and  hydrocarbons  is  injected 
into  superheaters  or  retorts  heated  to  redness.  The  carbonic  acid 
formed  is  removed  from  the  hydrogen  by  absiorption. 

F.  X.  BoRscuE,  JR.,  Prague:  Improvements  in  the  method  of  oh- 
taining  ammonia  from  the  nitrogen  contained  in  elution  lyeSy  osmose 
watersy  etc.y  (Germ.  P.  14433,  July  9,  1880). — The  evaporated 
liquids  are  subjected  to  dry  distillation  over  potash  lime.  The 
latter  is  obtained  by  moistening  the  carbonaceous  residue  of  a  pre- 
vious operation,  mixing  it  with  slaked  lime  and  heating. 

F.  J.  Bolton  and  J.  A.  Wanklyn,  London:  Fertilizery  (Engl. 
P.  5173,  Dec.  10,  1880). — Acid  calcium  phosphate,  extracted  from 
commercial  superphosphate,  is  mixed  with  ammonia  water  and  the 
whole  evaporated  to  dryness. 

J.  F.  Parker,  Birmingham:  Manufacture  of  illuminating  and 
heating  gas,  (Engl.  P.  3695,  Sept.  10,  1880).— Hydrocarbons,  tar 
oil  or  bitumen  are  mixed  with  10-12  per  cent,  of  lime,  and  heated 
in  retorts.     The  gas  is  said  to  need  no  purification. 

P.  Greiff,  Frankfort:  Preparation  of  coloring  matters  of  the 
rosaniline  group  by  tfie  action  of  nitrohemyl  chlorid**,  upon  the  salts 
of  primary  aromatic  amities  in  the  prcsetice  of  oxidizing  agents^ 
(Germ.  P.  15120,  Jan.  26,  1881).— A  red,  soluble  in  water,  is  ob- 
tained  by  heating  to  170*^-200^  C.  one  molecule  of  nitrobenzyl  chlor- 
ide, two  molecules  of  sulphate  of  aniline  or  toluidine  and  one  mole- 
cule ferric  chloride  or  other  oxidizing  agent. 

Farbwerke,  successors  to  Meister  Lucins  &  Bruenino, 
Hoechst:  Method  of  preparing  coloring  matters  from  the  nitro- 
derivaiives  of  napnthaleney  (Germ.  P.  14954,  Dec.  17,  1880). — 
Monobrom-(Monochlor-)  naphthalene  is  converted  by  energetic  ni- 
tration into  the  tetra-nitrocomponnd 

[C„H,  (N  O.)  ,  Br.l 
The  halogen  atom  in  tlie  latter  product  can   with  facility  be   re- 
placed by  various  molecular  residues  (hydroxyl,   amidogen,  etc.). 
From  these  various  metallic  salts   of  tetra-nitronaphthal  are  ob- 
tained which  can  be  employed  as  coloring  matters. 

Fr.  Grassler,  Cannstadt :  Diazotizing  method  and  its  contin- 
uation to  the  formation  of  coloring  matters,  (Germ.  P.  14950, 
Nov.  28,  1880.) — ^This  process  differs  from  the  one  hitherto  em- 
ployed, in  so  far  as  no  free  acid  is  used  for  the  decomposition  of 
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the  nitrite.  The  latter  is  employed  in  the  form  of  ammonium  salt 
or  in  combination  with  ammonium  salts.  The  decomposition  of  the 
mixtnre  is  produced  by  warming  the  cloth  to  which  it  has  been 
applied. 

Compagnie  ifidiistrielle  des  precedes  Raotd  Plctet,  Paris :    Recti- 
fying alcohol,    (Engl.  P.  5•^45,  Dec.  14,  1880.)— This  method  is 
based  upon  the  fact  that  the  difference  in  volatility  between  the 
«mpyreumatic  substances,  &c.,  and  alcohol  increases  with  the  dimin- 
ution of  pressure.     This  method  is  said  to  yield  alcohol  of  99^. 

K  Thohn,  Hamburg:  Extracting  apparatus  for  analytical  pur- 
poses, (Germ.  P.  14523,  Oct.  17,  1880.) 

J.  Storeb,  Glasgow:  ApparaAxis  for  treating  liquids  with  gases 
or  vapors.  (Germ.  P.  14900,  Dec.  21,  1880.)— Within  a  vertical 
cylindrical  vessel  for  holding  the  liquid  a  second  cylinder,  open  at 
both  ends,  is  placed  axially  and  reaching  to  the  surface  of  the 
liquid.  A  shatt  studded  with  screw  blades  revolves  at  a  rapid  rate 
within  the  inner  cy  inder.  By  this  means  the  liquid  passes  rapidly 
through  it,  air  or  other  gases  are  aspirated  into  it,  and  the  latter  in- 
timately mixed  with  the  liquid. 

Paux.  Casamajor  and  Ch.  H.  Senfp,  New  York:  Improvements 
in  fiUering  apparatus,  (Germ.  P.  14937,  Feb'y  1,  1881.)  See  un- 
der **  American  Patents,"  this  Journal,  vol.  3,  p.  65. 

H.  BoRNTRiEGER,  Wurzburg:  Method  of  inanufacturing  sul- 
phuric acidy  free  from  arsenic  and  selenium,  from  the  soda 
residues  of  Lebktnc^s  p''ocess,  with  the  aid  of  exnaustfd  pyrites, 
(Germ.  P.  15757,  Mar.  8,  1881.) — Sulphide  of  iron  is  reforned  by 
digesting  the  finely  powdered  exhausted  pyrites  with  the  sulphur 
lyes,  obtained  by  extracting  soda  waste  with  water  under  pressure, 

Th.  Richters,  Breslau:  Metho'l  of  obtaining  ammonia  from, 
the  purifying  mass  of  gas  works,  (Germ.  P.  15200,  July  31,  1880). 
The  oxide  of  iron  mixture  as  it  comes  out  of  the  purifiers  containsl 
about  o.8^  NH3,  this  amount  is  lost  by  volatilization  during  the 
process  of  regeneration  of  the  mass  as  04*dinarily  conducted,  i,e.  ex- 
posure to  the  air  &c.  The  inventor  combines  the  recovery  of  this 
ammonia  with  the  regeneration  of  the  mass,  by  putting  the  latter 
into  tanks  provided  with  diaphragms  and  passing  air  through  it. 
The  heat  resulting  from  the  reaction  drives  off  the  ammonia  which 
is  then  obtained  from  the  exhaust  air  by  treating  the  latter  with 
acid. 

A.  d/  L.  Brin,  Paris:  Oxygen  from  atmospheric  air,  (Germ.  P, 
15298,  Feb.  2,  1881).  Baryta  is  heated  in  retorts,  in  the  usua- 
manner,  first  at  a  low  temperature  while  passing  air  over  it,  then  at 
a  hieher  temperature  to  decompose  the  barium  peroxide.  The  reg- 
ulation of  the  temperature  is  accomplished  automatically  by  meanH 
of  pyrometers,  connected  with  dampers  which  control  the  supply 
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of  air  admitted  to  the  furnace.  The  oxgyen  18  exhausted  from  the 
retorts  by  a  barometer  pump,  consisting  of  two  cylinders  alternately 
filled  with  water  which  also  work  automatically.- 

A.  Bx^YBHj 'Munich:  Method  of  preparifig  paranitrobettzaldehyde 
(Germ.  P.  15743,  Feby.  20,  1881).  This  substance  is  obtained  by 
the  limited  oxidation  of  paranitro-cinnamic  acid,  or  of  the  ethers- 
of  this  acid.  For  this  purpose  the  following  oxidizing  agents  are 
employed:  potassium  permanganate  in  alkaline  and  acid  solution^ 
lead  peroxide,  manganic  oxide  and  sulphuric  acid,  chromic  acid, 
potassium  chromate  and  sulphuric  acid,  nitnc  acid,  or  u  mixture  of 

potassium  nitrate  or  nitric  acid,  and  concentrated  sulphuric  acid. 

• 

Lkhbacu  &  ScHLEicuEB,  Bicbrich  am  R:  Method  of  preparing' 
coloring  matters  by  the  action  of  nitrohemylcJdoride  or  brmnide 
upon  secondary  and  tertiary  amines  or  phenols  (Germ.  P.  14945,. 
Aug.  21,  1880).  Froiyi  these  reactioms  which  must  take  place  in 
the  presence  of  oxidizing  metallic  salts,  blue,  green,  violet  and  red 
coloring  matters  result. 

M.  Pbud'homme,  Mulhausen  :  Method  of  preparing  cMoring  mut- 
ters for  cottony  wool  and  silk  (Germ.  P.  1661G,  Jan.  28,  1881.)— 
From  anthraquinone,  alizarin,  anthrapurpurin,  tlavopurpurin  and 
Ccerulein  nitro  substitution  compounds  are  prepared  which  by  heat- 
ing with  sulphuric  acid  exchange  the  NO,  group  for  the  SOjlI 
group.  These  sul phonic  acids,  tlieir  salts  and  finally  the  hydroxyl 
substitution  products  which  result  from  the  fusion  of  the  sulphonic 
acids  with  alKaline  hydroxides  are  the  coloring  matters  patented. 

E.  A.  ScHOTT,  Kreiensen:  Manufacture  of  carbonized pecU  coal 
for  removing  coloring  matters  and  impurities  from  liquids  and  for 
disinfecting  atmospheric  air  in  enclosed  spaces^  (Germ  P.  14923„ 
Dec.  14,  1880). 

B.  J.  Mills,  London  Explosive  compounds  (Engl.  P.  800  and  801, 
Feb.  24,1881)9295  parts  nitroglycerine,  5-7  parts  moderaely 
nitrated  cellulose  and  0.5 — 2  pts.  alcohol.  Another  compound  is 
composed  of  0.5  to  3  parts  moderately  nitrated  cellulose,  23  to  30 
parts  sodium  nitrate,  8  to  18  parts  wood  cellulose  and  3  to  4  parts 
sulphur. 

II.  Proudhomme,  Putte  Capellen  :  Explosive  compound  (Engl^ 
P.  4200,  Apr.  14,  1881). 

C.  IIeinzerling,  Frankfort  of  M  Rapid  tantmig  process  by  the 
use  of  chromates  or  chromium  sa  ts  in  cofnbinatioti  with  other  min- 
eral  substances  atid  dissolved  fats  and  with  hydrocarbonSy  (Germ.  P 
14,769  Nov.  9,  1880).  Relates  to  the  manner  of  applying  the  solu- 
tions to  the  hides,  the  modifications  which  can  be  made  in  the  com- 
position of  the  solution  to  suit  the  uses  to  which  the  leather  is  to  be 
applied,  and  the  manner  of  fixing  the  absorbed  matters,  &c. 
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XI.  ON  tup:  comparative  value  of  the  several 

METHODS  OF  DETER]\IINING  TANNIC  ACID 

By  Nelson  H.  Dabton. 

This  investigation  was  to  determine  the  relative  accuracy 
of  the  following  methods :  Loewenthal's  latest  modifica- 
tions of  his  old  method ;  Hammers  skin  and  specific  gravity 
process  ;  Carpene's  indigo  method  as  modified  by  Barbieri ;  the 
old  gelatin  process,  highly  refined  ;  Allen's  lead  method,  as  modi- 
fied by  Sanford,  and  my  own  method,  a  modification  of  LoDwen- 
thaPs. 

In  the  first  place,  I  would  like  to  state  that  every  evidence  that  I 
can  bring  to  bear  shows  that  there  is  but  one  tannic  acid — a  principle 
which  has  the  peculiar  property  of  combining  in  the  proportion  of 
10  parts  by  weight  with  6  parts  by  weight  of  skin  to  form  leather. 
In  nature  this  principle  is  often  mixed  with  glucosides,  so-called 
extractive  matter,  etc.,  and  hence  the  various  formuhe  assigned  to 
what  have  been  su])po8ed  to  be  different  tannic  acids.  I  propose 
to  Fhow  proof  of  this  in  a  subsequent  paper.  Where  tannic  acid  is 
mentioned  in  tliis  paper  the  above  principle  is  meant.  It  can  read- 
ily be  obtained  pure  from  nut  galls  and  oak  and  hemlock  bark. 
When  obtained  from  kino  and  catechu  (the  so-called  catechu  tan- 
nin) it  is  accompanied  by  an  extractive  ju-incnple  which  renders  the 
tannate  of  copper  soluble  in  ammonia. 

For  the  purpose  of  standardizing  the  numerous  solutions  to  be  used, 
an  absolutely  pure  tannic  acid  was  examined.  Its  preparation  was 
condncted  thus  :  A  fair  quantity  of  coarsely  ground  Aleppo  nut- 
galls  was  taken  and  treated  with  ether  and  water,  after  the  method 
of  the  U.  S.  P. 

The  product  thus  obtained  was  then  thorouglily  washed  with  ab. 
polnte  alcohol,  dissolved  in  absolutely  pure  etlier,  and  this  repeatedly 
agitated  with  water  until  all  of  the  tannic  acid  was  thought  to  be 
extracted  from  the  tannin  ;  it  was  then  separate  d  from  the  ether 
by  evaporation  finally  in  a  vacuum  ;  was  then  dissolved  in  80  ^ 
alcohol,  filtered  and  separated  from  this  as  above  ;  tliis  well  dried 
over  sulphuric  acid,  and  at  a  gentle  heat  in  the  air  bath  in  a  cur- 
rent of  pure,  dry  carbon  dioxide  ;  a  portion  of  it  was  burnt,  and 
twice  yielded  a  proper  formula. 

A  solution  of  this  was  prepared  containing  2  grams   to  a  litre; 
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this  solution  was  kept  in  a  colored  bottle  out  of  contact  with  the 
air  by  carbon  dioxide,  and  when  not  in  use,  for  greater  precaution, 
the  bottles  were  placed  in  the  dark.  No  change  however  occurred 
in  their  relation  to  the  permanganate  solution. 

Pure  gallic  acid  was  prepared  from  nut  galls.  It  was  care- 
fully recrystallized  and  readily  obtained  pure. 

A  solution  of  this  was  prepared  as  of  the  acid  and  was  care- 
fully kept. 

Pure  English  gelatine  (Nelson's),  was  used  after  purifica- 
tion, and  a  solution  of  it  was  prepared  immediately  before  use 
by  dissolving  25  grams  in  a  litre  of  a  10^  solution  of  sodium  chlor- 
ide. 

The  permanganate  of  potassium  solution  contained  1.5  grams  to  a 
litre,  and  was  frequently  renewed  during  the  investigations,  the 
acetate  of  lead  solution  for  Allen's  method  contained  a  deci-nomal 
quantity  of  the  pure  acetate  of  lead. 

The  indigo  carmine  solution  was  prepared  by  dissolving  3  grams  of 
the  pure  preparation  in  a  litre  of  water.  It  was  boiled  for  some  time 
and  carefully  kept;  did  not  change  its  relation  to  the  pei*manganate 
solution  a  fraction  of  a  cubic  millimetre.  The  other  solutions  were 
all  prepared  as  required  with  every  care  and  precaution. 

For  the  objects  of  the  determinations,  decoctions  were  prepared 
of  hemlock,  oak  and  chestnut  barks,  Aleppo  nut  galls,  sumach 
leaves,  and  of  the  so-called  catechu,  tannins  of  catechu,  kino  and 
rhatany  root.  As  they  were  all  prepared  and  kept  under  the  same 
conditions,  I  will  only  detail  the  mode  of  extraction  of  the  first  and 
most  important  one,  hemlock.  To  a  litre  of  the  decoction  in  view  20 
grams  of  the  coarsely  ground  select  inner  bark  of  the  hemlock  was 
taken;  this  was  extracted  by  carefully  heating  it  with. water  in  a 
current  of  carbon  dioxide,  allowing  the  decoction  thus  formed  to 
cool,  and  then  filtering  it  through  four  thicknesses  of  filtering 
paper;  a  very  small  amount  of  dilute  sulphuric  acid  was  then  added 
to  the  solution  and  it  was  again  filtered,  the  excess  of  acid 
neutralized  by  baryta  water  and  filtered.  The  decoction  was  thus 
freed  from  the  so-called  extractive  matter  and  contained  tannic  and 
gallic  acids  nearly  pure.  This  decoction  was  preserved  in  an  at- 
mosphere of  carbon  dioxide.  The  decoctions  of  catechu,  etc.,  were 
prepared  and  kept  in  a  similar  manner  but  still  retained  a  strong 
color;  they  are,  I  may  add,  much  less  liable  to  change,  owing  to  the 
peculiar  principles  present.  Tannic  acid  prepared  from  these  solu- 
tions by  a  process  similar  to  the  one  used  for  galls,  had  a  variable 
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constitution,  differing  materially  from  that  of  the  pure  tannic  acid 
obtained  from  the  others. 

I  will  first  consider  iKBwenthal's  method  (Fres  Zeitschr.  1877,  pp. 
33  and  201.)  This  method  has  been  highly  commended  by  Proctor 
and  others,  but  in  working  with  it  I  soon  found  that  it  gave  results 
at  variance  with  practical  experience  and  with  my  control  method 
as  will  be  detailed  later.  Portions  of  each  of  the  ten  different  de- 
coctions were  taken  and  the  analysis  conducted  in  strict  accordance 
with  LcBwenthal's  directions.  Thus  :  20  cc.  of  the  indigo  solution  was 
first  titrated.  It  required  exactly  8.4  cc.  of  permanganate  solution. 
The  titrations  were  conducted  in  a  porcelain  dish;  f  of  a  litre  of 
solution  and  10  cc.  of  dilute  sulphuric  acid  were  used  ir  every  case. 
lOcc.  of  the  standard  tannin  solution,  with  20  cc.  indigo  solution 
and  acid  as  above,  required  13.7  cc.  Deducting  8.4  cc.  for  the  indigo 
we  have  5.3  cc.  used,  for  the  tannin. 

This  same  operation  was  repeated,  using  the  decoction  instead 
of  the  standard  solution.  15  3  cc.  were  now  used,  or  6.9  cc.  for  the 
decoction.  • 

100  cc.  of  the  decoction  were  then  taken,  placed  in  a  flask  with 
50  cc.  of  the  gelatine  solution  and  100  cc.  of  a  saturated  sodium  chlor- 
ride  solution,  containing  also  25  cc.  of  sulphuric  acid  and  50  cc.  of 
hydrochloric  acid  per  litre.  Between  the  additions  the  mixture  was 
well  agitated.  It  was  allowed  to  stand  over  night,  and  a  perfectly 
clear  filtrate  taken  off  the  next  moniing.  To  save  calculation 
25  cc.  of  this,  equaling  10  cc.  of  the  undiluted  decoction,  were 
taken  and  tested  as  above,  using  11.45  cc.  of  ])ermanganate,  or 
3.05  cc.  for  the  impurites,  etc.,  not  tannic  acid.  Subtracting  this 
from  the  figure  6.9 cc.  leaves  3.85  cc.  and  we  have  the  equation; 

5.3  :  3.85  =«  0.2  grms.  to  a  litre  :  x  grms.  to  a  litre. 
a  =  1.45  grms.  to  20  grms.  of  bark,  or  7.25  per  cent.,  the  value  of 
the  bark.  This,  as  I  will  show  beyond,  is  lower  than  is  really  the 
case.     The  figures  obtained  were: 
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No. 

SO  G 

90  0 

30  G 

15  (> 

10  G 

10  G  5 

2.5  G 

3  G 

Hemlock. 

Oak. 

ChcHtaut. 

N.  GallB. 

Snmoch. 

Catechu. 

47.0 

Kino. 

Rhatanj. 

1 

7.25 

7.40 

6.00 

52.5 

13.5 

82.0 

2 

7.00 

7.30 

6.00 

56.3 

12.9 

51.0 

82.0 

3 

7.30 

7.45 

6.10 

54.2 

12.9 

48.0 

82.0 

o 

4 

7.20 

7.25 

5.90 

55.0 

13.3 

49.0 

82.5 

o 

0 

7.25 

7.00 

6.30 

55.5 

13.1 

48.0 

81.3 

o 

00 

6 

7.20 

7.00 

6.00 

53.0 

12.8 

50.0 

83.0 

7 

6.0 

7.16 

5M) 

55.6 

13.2 

51.0 

82.0 

8 

7.25 

7.30 

6.20 

54.4 

13.25 

40.0 

82.0 

o 

9 

7.10 

7.20 

6 .  00 

54.5 

12.95 

50.0 

83.0 

< 

10 

7.15 

7.10 

6.15 

52.8 

13.2 

48.0 

81.5 

Average. 

7.1(5 

7.21 

6.15 

54.4 

13.1 

49.0 

82.1 

Real 
Value. 

7.90 

8.22 

7.42 

61.5 

16.25 

40.0 

72.0 

34.00 

giving  altogether  an  average  value  rbout  95  out  of  exactly  100 
per  cent.  But  as  this  is  an  average  including  the  discordantly 
high  and  low  it  is  not  to  be  wondered  at.  The  value  however  for 
the  first  five  is  about  86  per  cent,  and  for  the  last  two  117  per  cent. 

The  errors  are  incurred  because  the  tannate  of  gelatine  is  more  or 
less  soluble  in  a  weak  gelatine  solution  even  when  chloride  of 
sodium  or  the  strong  acids  are  present;  in  fact  although  the  acids 
facilitate  coagulation  they  also  dissolve  a  portion  of  it.  It  is  also 
somewhat  soluble  in  solutions  of  gallic  acid  as  is  shown  by  the 
figures  in  the  nut  gall  column  of  the  table;  moreover  much  gela- 
tine remains  in  the  solution.  The  quantity  is  very  variable  as  it  de- 
pends upon  the  amount  of  so-called  extractive  matter  present.  As  I 
will  show  further  on  all  those  errors  together  j)roduce  an  effect 
— amount  to  perhaps  40  per  cent.  This  is,  however,  partly  com- 
plicated by  the  amount  of  oxidizable  matter  and  gallic  acid  which 
are  also,  when  together,  precipitated  partly  with  the  tannate  of  gela- 
tine by  the  withdrawal  of  the  tannic  acid  which  holds  them  in  solu- 
tion. This  is  shown  in  the  column  under  rhatany  where  so 
much  matter  depending  on  the  tannic  acid  for  its  solution  was  pre- 
cipitated as  to  render  even  approximation  impossible.  It  is  also 
shown  in  catechu  and  kino  but  to  a  less  extent;  this  is  what  some  in 
good  faith  call  tannic  acid,  and  ascribe  to  it  a  formula.  They  proba- 
bly never  combined  an  ounce  of  tannin  with  skin  in  all  their  lives,  so 
their  ignorance  is  pardonable.  In  the  last  three  determinations,  I  used 
as  near  as  possible  the  exact  amount  of  gelatine  necessary  and  a 
minimum  of  acid  solution,  with  but  little  difference  in  the  results. 

This  method  surely  is  a  very  satisfactory  one  as  far  as  it  goes,  as  it 
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18  ver>'  easy  to  execute  and  has  not  so  many  of  the  difficulties 
peculiar  to  some  of  the  others;  it  however,  does  not  come  up  to  my 
requirements.  The  value  of  this  method,  especially  its  use  in  deter- 
mining the  values  of  spent  liquors  was  investigated.  These  liquors 
contain  many  unknown  principles  derived  from  the  skins  in  their 
treatment,and  thus  their  accurate  determination  is  very  difficult.  This 
and  another  method  of  determination  are  the  only  ones  thai  can  he 
used  at  all.  It  is  of  great  importance  to  the  tanner  to  know  how  his 
spent  liquors  and  the '  spent  barks  run  in  strength.  The  spent 
liquors  were  taken,  treated  with  sulphuric  acid,  etc.,  as  above,  and 
the  determination  proceeded  with.  Five  analyses  were  made  of  the 
spent  liquors  direct  from  the  vats  after  a  run  with  Buenos  Ay  res 
skins  well  cleaned  and  raised — oak  and  hemlock  liquors  and  those 
from  catechu  were  also  taken.  They  had  been  used  on  five  skins 
but  were  good  samples.  The  results  are  stated  in  absolute  per 
oents. 


Hemlock. 
.08  per  cent 
.085  per  cent 
.08  per  cent 
.08  per  cent 
.085  yxM-  cent 
.0825  per  cent 
.21       per  cent 


Catechu. 


Sumach. 

2.95  per  cent  2.90 

2.90  per  cent  2.93 

2.95  per  cent  2.93 

2.93  per  cent  2.89 

12.90  per  centi2.90 

2.93  per  cent  2.91 

1.02  percent  1.90 


per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 


These  figures  are,  of  course,  only  approximate,  but  are  quite  ex- 
set  proportionally.  The  causes  of  such  great  errors  are  these: 
Much  less  matter  is  separated  with  the  tannate  of  gelatine,  a  very 
large  proportion  in  fact,  nearly  all  of  the  latter  dissolves  and  the 
amount  of  gelatfn  left  in  solution  is  very  considerable,  so  that  there 
is  merely  a  perceptible  difference  in  each  two  determinations. 
With  spent  barks  there  is  but  little  difference  from  the  result  no- 
ticed above,  they  being  a  little  higher  by  compensation. 

Now  the  prime  argument.  To  show  the  misleading  results  given 
by  this  method  and  to  show  the  control  used,  we  will  consider  hem- 
lock bark  No.  1  analysis  all  through:  Here  in  the  first  table  we 
find  it  to  contain  7.25  per  cent,  of  tannic  acid.  We  take  a 
cord  of  this  bark,  leach  it,  and  obtain  1,250  gallons  of  decoc- 
tion. The  spent  bark  is  analyzed  by  this  method,  and  found  to 
contain  .7  per  cent,  of  tannic  acid.  Leather  is  tanned  from  the  de- 
coction with  great  precaution,  and  what  is  5  per  cent,  of  the  bark 
found  to  have  been  used.     As  I  will  sliow  further  on,  this  was  pure 
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tannic  acid.  The  spent  liquor  is  also  examined,  and  found* to  hold 
what  was  equivalent  to  5  per  cent,  of  the  bark  in  tannic  acid.  That 
is  to  say,  the  same — as  we  would  speak  of  the  spent  liquors  as  con- 
taining nearly  all  the  tannin  of  the  bark,  or  6.5  or  7  per  cent,  of  it, 
in  tannic  acid.  However,  all  these  figures  added  together  give  a 
result  of  6.2  per  cent.,  or  1  percent,  unaccounted  for,  thus  showing 
the  result  to  be  too  low.  The  tannic  acid  had  not  decomposed,  as  I 
used  a  preservative  to  keep  it,  and  one  which  I  know  to  be  thorough 
and  complete. 

Now,  if  the  spent  liquors  be  examined  by  say  the  method  I  will 
note  further  on,  we  find  it  to  contain  just  twice  as  much,  or  1.4  per 
cent.  This  would  bring  it  up  to  (J.9  per  cent.;  still  too  low;  but  by 
examining  the  spent  bark  in  the  same  process  we  have  1.5,  instead 
of  5,  and  the  figure  is  brough^^  up  to  its  nominal  value  then  proved 
of  7.9  percent. 

According  to  the  reasoning  deduced  from  this  process,  we  would 
have  6  per  cent,  of  the  bark  utilized  as  tannin  to  combine  with  .the 
leather.  Nothing  is  more  erroneous  than  this,  .as  is  proved  every 
day  by  the  tanner ;  as  never  over  5  per  cent,  is  obtained  from  hem- 
lock, the  others  in  close  proportion.     So  much  for  this  process. 

Next  in  order  of  our  consideration  comes  Hammond's  method, 
and  its  modifications,  which  were  so  poj)ularsome  time  ago;  among 
some  of  the  tanners  the  results  obtained  by  it  were  so  inaccurate 
and  inconsistent  as  to  speedily  set  it  aside.  The  many  inaccuracies 
have  been  partially  shown  by  a  number  of  investigators,  cspe<nally 
Proctor,  who  has  shown  that  gallic  acid  is  thrown  down  with  the 
tannin,  etc.  The  method  was  as  carefully  tested  and  examined  as 
the  other,  and  the  results  are  here  tabulated  : 


No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Average, 
Bear 
yalue. 


Hemlock. 

10.2 
6.5 
9.9 

11.4 
9.6 
0.8 

11.2 
6.9 
8.4 

10.5 
9.14 
7.90 


Oak. 
13.2 

0.4 
9.3 

12.4 

14.0 
4.0 
8.0 

12.5 
5.0 

10.0 
9.48 
8.22 


'hestnut. 

Nut  GallH. 

[Sumach . 

10.0 

34.0 

■      10. 00 

4.8 

43.0 

11.00 

9.2 

30.0 

0.5 

7.4 

40.0 

7.6 

6.9 

01.0 

9.8 

11.2 

52.0 

0.9 

10.2 

57.0 

8.2 

4.9 

49.5 

7.4 

8.0 

45.0 

10.5 

9.4 

56.0 

6.8 

8  20 

49.0 

8.57 

7.42 

01.5 

16.25 

Catechu, 
Kino,  and 
Rhatany, 
not    ac- 
cordant 
results. 
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These  figures  were  obtained  in  the  following  manner.  The  de- 
coctions, filtered  and  treated  as  before,  were  placed  in  a  graduated 
jar,  and  the  specific  gravity  taken  by  the  use  of  a  very  delicate 
densimeter.  The  skin  was  then  taken,  thoroughly  cleansed,  heated 
and  raised  by  appropriate  treatment.  It  was  then  thoroughly  washed 
with  a  solution  of  gallic  acid,  again  with  acetic  acid  and  warm 
water,  until  it  was  pure  and  sweet.  It  was  then  placed  in  water 
with  the  decoction,  and  allowed  to  air  for  an  indefinite  period, 
for  the  first  five  analyses.  It  was  then  taken  out  and  st^ubbed  off 
as  far  as  possible  without  altering  the  bulk  of  the  solution,  the 
specific  gravity  of  which  was  then  taken.  The  amount  of  tannic 
acid  was  calculated  from  the  difference,  etc. 

The  details  of  the  method  were  executed  with  much  more  refine- 
ment than  is  the  case  generally,  and  the  principles  involved  thorough- 
ly worked  out.  But  with  this  look  at  the  result  one  might  reason, 
Why  would  not  the  result  be  identical  with  the  practical  manufac- 
ture of  the  leather,  or  5  per  cent,  etc?  This  I  can  readily  show. 
In  the  first  place,  to  obtain  the  decoction  for  their  determination, 
or  rather  to  maice  solutions  uniting  all  the  tannin  in  the  material 
used,  we  have  to  extract  much  more  extraneous  matter,  especially 
in  the  case  of  rhatany,  kino  and  catechu,  than  in  the  imperfect 
leaching  of  the  tanneries,  where  in  the  case  of  the  last  materials  only 
50  per  cent,  of  the  tannin  present,  and  a  minimum  of  coloring  matter, 
are  extracted  ;  thus  the  the  leather  has  less  to  contaminate  it. 
In  the  second  place  the  sample  of  skin  is  never  a  fair  specimen  in 
the  treatment  of  a  whole  hide,  and  besides,  the  leather  formed  can- 
not be  properly  freed  from  the  different  matters  besides  tannic  acid 
soaked  into  it,  without  altering  the  volume  of  the  solution.  It 
must  be  remembered  that  leather  after  it  is  formed  is  thoroughly 
rolled,  and  scrubbed  so  as  to  leave  nothing  but  leather.  The  leather 
absorbs  tannic  acid  and  the  so-called  extractive  matters ;  and  by 
withdrawing  the  tannic  and  partly  the  gallic  acid  from  a  solution 
mnch  matter  is  deposited,  partly  in  the  solution,  some  in  the  leather. 
This  by  the  above  treatment  is  removed  before  the  leather  is  dried 
and  weighed  ;  thus  much  matter  is  abstracted  and  accounted  for  aa 
tannic  acid,  this  yielding  too  high  results.  Besides  these  consider- 
ations the  densimeter  must  have  extreme  delicacy,  and  even  then 
a  small  space  on  the  scale  represents  much  tannin.  Altogether,  I 
pronounce  this  method  little  better  than  a  guess  ;  in  fact  a  tanner 
can  arrive  at  the  strength  of  his  liquors  by  their  taste  better 
than  by  this  method. 
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Ill  tli^uxaiiiination  of  spent  liquors  and  barks  this  nietliod  was  of 
no  value  at  all,  as  it  gives  such  very  inconsistent  results.  This  is 
caused  by  the  j)utrescent  matters  present  in  the  liquor  and  other 
causes.  In  the  spent  liquor  the  analyses  turn  out  like  those  shown 
in  the  table  below  : 


No. 

Oak. 

Hemlock. 

Sumach. 

Catechu. 

1 

6.5 

4.0 

7.9 

4.0 

2 

2.2 

5.2 

8.4 

3.0 

Average, 
Real  value, 

4.3 

4.8 

8.2 

3.5 

.27 

.21 

1.62 

1.90 

In  fact,  Hammel's  whole  method,  however  modified,  is  the  same 
thing.  This  instrument  should  be  done  away  with  in  the  tanneries  as 
U  only  shows  bow  much  matter,  tannic  and  otherwise,  especially 
otherwise,  is  in  solution. 

In  the  use  of  this  method  and  the  worthless  modification 
of  drying  the  skin  filterings  and  weighing  before  and  after 
treatment,  chemists  and  others  generally  obtain  the  results 
too  low,  but  that  depends  on  the  very  nice  point  of  understanding 
how  to  make  leather. 

Using  the  calculations  applied  to  Loewenthal's  process  for  a  con- 
trol we  find  thus:  In  No.  1  the  leather  5  per  cent.,  the  spent 
liquor  3.5  per  cent.,  the  spent  bark  4.5,  all  together  13  per  cent. 
This  is  quite  far  from  the  average  value  of  the  bark,  which  will  be 
noticed  was  9.48.  Giving  the  proper  value  to  the  spent  liquor 
(1.4  per  cent)    the  result  is  10.9,  or  much  nearer  the  truth. 


PROCEEDINGS     OF    THE    AMERICAN    CHEMICAL 

SOCIETY. 


Meeting  held  May  6th,  1883. 

The  meeting  was  called  to  order  at  8:40  p.  m.  Prof.  A.  R, 
Leeds  in  tiie  chair. 

The  minates  of  the   previous  meeting  were  read  and  approved. 

The  report  of  the  Board  of  Directors  was  read  and  accepted. 

Dr.  Doremus  on  behalf  of  the  Committee  on  papers  and  publica- 
tions stated  that  he  was  able  to  present  to  the  society  this  evening, 
all  the  proceedings,  and  nearly  all  the  papers  read  before  the  soci- 
ety from  January  Ist  up  to  date. 

He  further  stated  that  the  next  immber  of  the  Journal  would  be 
out  by  May  25th.  He  also  said  that  the  Committee  are  in  need  of 
more  abstractors  and  earnestly  hoped  that  the  society  would  sup- 
port them  in  this  direction. 

As  there  are  from  three  to  four  fly  leaves  of  the  Journal  that  can 
be  devoted  to  advertisiiitx,  the  Committee  thought  that  the  money 
that  could  be  obtained  from  that  source  would  be  a  great  help  to 
the  Journal. 

The  present  issue  of  the  Journal  would  cost  about  ninety  dollars, 
the  number  of  pages  being  somewhat  larger  than  was  originally  in- 
tended. But  he  thought  that  if  the  Committee  could  count  upon 
publishing  a  number  of  the  Journal  of  thirty-two  pages  each  month, 
that  the  cost  would  be  reduced  to  .sixty  dollai*8  per  month,  or  about 
five  hundred  and  fifty  dollars  for  the  year,  including  the  ninety  dol- 
lars for  the  present  month. 

The  treasurer  stated  that  money  was  coming  in  fast   at   present. 

The  librarian  had  nothing  to  report  except  that  a  number  of 
periodicals  had  come  in. 

The  following  gentlemen  were  nominated  : 

G.  Polledo,  as  associate  member.  Proposed  by  T.  O'C,  Sloane, 
James  11.  Stebbins,  Jr.  and  Arthur  H.  Elliott. 

H.  Edward  Stockbridge,  as  regular  member,  by  C.  A.  Goessmann, 
H.  Endemann  and  James  II.  Stebbins,  Jr. 

Dr.  Wm.  Strattford,  as  regular  member,  by  Charles  A.  Doremus, 
R,  A.  Witthaus  and  James  H.  Stebbins,  Jr. 

E.  J.  Mallett,  Jr.,  as  regular  member,  by  Charles  A.  Doremus, 
James  II.  Stebbins,  Jr.  and  A.  R.  Leeds. 
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After  which  the  first  paper  of  the  evening,  on  Acrolein-urea,  was 
read  by  Dr.  A.  R.  Leeds.  After  some  questions  by  Mr.  Elliott,  the 
second  paper  of  the  evening.  Note  on  an  earthy  ferric  sul- 
phate, by  Charles  E.  Wait  followed.  Mr.  Darton's  paper  on 
the   determination  of  tannic  acid  was  then  read  by  title. 

The  following  papers  were  announced  for  the  next  meeting: 

Ist.  Use  of  the  tannonieter  in  tan  yards,  by  Nelson  II.    Darton. 

2nd.  On  the  determination  of  phosphorus  in  iron  ore,  by  E. 
Waller. 

3rd.  Report  on  the  i>rogress  of  industrial  chemistry,  by  Dr.  E. 
E.  Brenneman. 

Dr.  Waller  moved  that  when  the  meeting  adjourns,  it  shall  be  ad- 
journed to  the  next  conversazione.  Seconded  and  carried. 

Dr.  Doremus  moved  that  all  papers  read  before  the  society  shall 
become  the  lawful  property  of  the  society  till  thirty  days  from  the 
date  of  reading.  After  a  number  of  suggestions  by  different 
gentlemen.  Dr.  Doremus'  motion  was  carried.  The  meeting  then 
adjourned.  James  II.  Stkbbins,  Jr., 

Recording  Secretary, 


XII.   ACROLEIN-UREA. 
By     Albert     R.    Leeds. 


In  the  Annahn  der  Chemie  und  Pharmacie  for  1869,   (vol.  Ixxv 
p.  203),     Hugo  Schiff  has  described,  under  the  name  of  acrylureid, 
a  condensation  product  formed  by  the  union  of  two  molecules  of 
urea  with  one  of  acrolein,  in  accordance  with  the  reaction: 

2  [CO.  (N  H,),]  +  C3H,0  =gg-  ^»g»  ic,H,  +  H.O 

2       3/ 

Without  being  aware  of  SchifTs  labors,  and  whilst  studying  the 
aldehyde  compounds  with  quite  different  objects  than  those  follow- 
ed by  Schiff,  I  obtained  the  same  compound,  but  had  assigned  to  it 
a  quite  different  formula.  The  explanation  of  these  differences  be- 
comes apparent  on  studying  the  method  by  which  Schiff  prepared 
the  compound,  since  this  method  did  not  and  could  not  yield  the 
sabstance  in  question.  He  mixed  a  concentrated  aqueous  solution 
of  urea  with  acrolein,  and  after  his  acrylureid  had  gradually  pre- 
cipitated as  small  while  needles  (?),  he  washed  it  merely  with  ether 
and  water,  and  dried  in  vacuo.     He  likewise  states  that  powdered 
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urea  unites  with  acrolein  directly.  "  The  mixture  swells  up,  and  is 
converted  into  a  white  brittle  mass,  which  in  some  places  has  an 
entirely  crystalline  appearance.  By  far  the  greatest  portion  is  in- 
timately mixed  with  a  white  porcelain-like  product,  formed  by  de- 
composition of  the  acrolein."  The  analysis  of  this  body  gave,  aa 
might  readily  have  been  expected,  no  satisfactory  results.  Schiff 
further  states  that  in  various  preparations,  some  of  which  were  pre- 
pared at  ordinary  and  others  at  higher  temperatures,  he  obtained 
carbon  varying:  between  44  and  47  per  cent.,  and  hydrogen  be- 
tween 6.9  and  7.1  percent.  The  formula  of  diacryitriureid  requires 
42.3  per  cent,  carbon  and  G.3  per  eent.  hydrogen.  That  of  acryl- 
diureid,  which  Schiff  adopted,  but  38  per  cent,  carbon  and  0.3  per 
cent,  hydrogen. 

Throughout  his  investigation  Schiff  worked  upon  impure  sub- 
stances, and  in  that  way  obtained  not  only  varying  results,  but  re- 
sults which  would  support  no  rational  formula,  the  one  which  he 
finally  adopted, — that  of  diacryltriureid,  being  altogether  erron- 
eous. 

In  the  first  experiment  made  by  the  author,  the  acrolein  obtained 
by  heating  anhydrous  glycerin  with  potassic  bisulpliate  was  al- 
lowed to  distil  over  directly  into  an  alcoholic  solution  of  urea.  A 
precipitate  formed  at  once,  and  after  a  time  a  considerable  amount 
was  obtained.the  urea  however  being  still  in  excess.  Tht-  filtrate  was 
of  a  reddish  color,  and  on  evaporation  yielded  a  resinous  or  gummy 
mass,  which  could  neither  be  sublimed  or  crystallized  from  solvents. 
The  precipitate  left  on  the  filter  was  of  a  yellow-white  color,  but 
after  repeated  treatment  with  alcohol  became  quite  white,  and  lost 
all  of  the  gummy  or  thick  oily  substance  at  first  adhering  to  it. 

Its  analysis  showed  that  it  had  been  formed  by  the  union,  not  of 
two,  but  of  one  molecule  of  urea,  with  one  of  acrolein,  a  molecule 
of  water  being  eliminated,  and  the  resulting  compound  having  the 
formula  C^H^NjO  or  CO  (Nn)gC3H^. 

Found.  Theory. 

Carbon  49.01  48.98 

Hydrogen  G.3  6.12 

Not  only  as  originally  prepared  by  repeated  purification  with  al- 
cohol, but  also  after  treatment  with  carbon  disulphide,  chloroform 
and  ether,  in  all  of  which  it  is  only  slightly  soluble,  every  attempt 
to  obtain  it  in  a  crystallized  condition  w^as  unsuccessful.  It  did 
not  melt  nor  sublime,  and  when  strongly  heated  underwent  decom- 
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position.  It  was  readily  attracted  by  nitric  acid,  but  the  products 
of  the  decomposition  were  not  studied.  From  its  solution  in  alco- 
liol  no  precipitate  was  obtained  on  the  addition  of  bromine.  On 
treatment  with  hydrochloric,  tartaric  and  acetic  acids  no  salts  were 
formed. 

The  alcoholic  extracts  were  collected,  and  yielded,  after  successive 
solutions  in  alcohol  and  precipitation  with  water,  a  white  substance 
similar  to  that  above  described,  and  having  a  melting-point  of  185**. 
Since  sufficient  of  this  material  could  not  be  obtained  to  admit  of 
its  satisfactory  purification  and  analysis,  a  much  larger  amount  of 
urea  in  alcoholic  solution  than  that  used  in  the  foregoing  experi- 
ments (40  grms.)  was  treated  with  acrolein  in  successive  portions 
in  a  closed  vessel,  until  after  long  continued  warming  the  odor  of 
acrolein  ceased  to  disappear.  In  this  case,  unlike  the  foregoing,  no 
precipitate  was  formed,  nor  did  any  take  place  until  after  the  addi- 
tion of  water,  when  a  very  abundant  white  amorphous  substance 
was  thrown  down.  This  was  boiled  with  alcohol  a  great  many 
times,  each  extract  affording  a  white  precipitate  when  diluted  with 
water,  and  the  portion  of  pure  material  obtained  eventually  was 
not  more  than  that  procured  in  the  first  instance,  when  but  a  small 
Amount  of  urea  was  used  and  the  acrolein  was  not  added  in  excess.  The 
composition  of  the  substance  thus  obtained  was  CO.  (NII)j.03  H^, 
and  it  was  identical  in  all  respects  with  the  substance  formed 
in  the  first  case.  From  the  alcoholic  extracts  no  other  substance 
could  be  obtained,  and  the  explanation  of  the  small  yield  of  the 
pure  acrolein-urea  in  the  second  case,  was  eventually  found  to  be 
due  to  the  presence  of  tlie  oily  or  gummy  substance,  formed  as  a  by- 
product. The  amount  of  this  by-product  was  apparently  much 
greater  in  the  second  case,  and  explained  the  non-precipitation  of 
the  acrolein-urea  until  after  the  addition  of  water  to  the  original 
solution  of  the  urea  in  alcohol.  And  the  tenacity  with  which  it  ad- 
hered to  the  acrolein-urea  on  precipitation  with  water,  and  carried  it 
into  solution  again  on  each  successive  boiling  with  alcohol,  explains 
the  very  small  eventual  yield  of  the  pure  material.  It  was  also  due 
to  the  small  adherent  traces  of  this  oil,  that  the  second  body,  the  one 
soluble  in  alcohol,  had  a  melting  point  of  185®,  and  was  supposed 
to  be  something  else  than  the  acrolein-urea. 

The  presence  of  this  oil,  which  I  was  unable  to  isolate,  explains 
all  the  above  difficulties  and  the  erroneous  results  obtained  by 
Schiff.  In  conclusion,  it  may  be  safely  stated  that  besides  the  small 
amount  of  this  oily  by-product,  the  only  compound  formed  by  the 
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action  of  acrolein  on   urea,  was  that   containing  the  residue  from 
one  molecule  of  urea,  the  compound  CO.(NH)g.  CgH^. 


Xm.  NOTE  ON  AN  EARTHY  FERRIC  SULPHATE  FROM 

ARKANSAS. 

By  Chas.  E.  Wait. 

Several  weeks  ago  a  sample  of  earth  was  sent  to  me  for  exam- 
inatioD,  from  Southern  Arkansas.  It  is  a  friable,  yellowish  sub- 
stance, partly  soluble  in  water,  streak  uncolored,  taste  astringent. 

Upon  analysis  I  find  it  contains  the  following  : 

PER  CENT. 

Insoluble  in  cold  water 12 .  61 

Soluble  in  cold  water .     87.39 

100.00 
The  soluble  portion  consists  of 

Fe,  O3 21 .82 

SO3 33.81 

H,0 31 .7^ 

87. 3C^ 
By  assuming  the  following  arrangement, 

Fe J  O3 21 .  82 

SO3 33.81 

H.O  combined 22 .41 

Fig  O  hygroscopic 9 .  35 

87.39 
we  are  able  to  deduce  a  formula  consistent  with  that  of  the  native 
persulphate  of  iron,  viz.:  Fc^  (80^)3  (IlgO)^. 

If  all  the  water  be  considered  as  belonging  to  the  compound,  the 
formula  will  be  Fe^  (SOJ3  (Il80)i3. 

It  is  said  an  unlimited  supply  of  this  substance  may  be  obtained. 
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XIV.  ON  THE  COMPARATIVE  VALUE  OF  THE  SEVERAIi 
METHODS  OF  DETERMINING  TANNIC  ACID.— 
PART  2. 

By  Nblson  H.  Darton. 

The  next  method  examined  was  that  of  Carpene,  as  improved 
and  modified  by  Barbieri.  This  method  was  looked  forward  to  as 
an  excellent  one  "when  first  proposed,  and  consequently 'was  brought 
into  use  almost  immediately.  The  details  of  the  execution  were 
very  simple,  and  its  originators  obtained  excellent  results.  Some 
time  after,  Kathreiner  examined  into  its  value,  and  stated*  that  with 
it  he  had  only  been  able  to  obtain  exceedingly  inaccurate  and  dis- 
cordant results,  and  had  failed  in  his  endeavor  to  favorably  modify 
it.  In  his  investigations  he  employed  a  decoction  of  sumacb  and  a 
solution  of  the  so-called  "  pure  tannin  "  of  the  shops,  and  thus  the 
comparison  between  the  sumach  and  this  compound,  containing  not 
over  80  per  cent,  of  digallic  acid,  was  not  a  correct  one.  The 
other  20  percent,  of  the  so-called  "  tannin  "  was  composed,  as  I  have 
found,  of  matter  nearly  all  precipitable  by  ammonia  solution,  and 
the  importance  of  taking  this  into  consideration  is  shown  below. 
Thus  the  poor  results  obtained  by  Kathreiner  are  explained.  I  have, 
in  the  investigation  of  this  subject,  applied  this  method  to  most  of 
the  other  tanning  materials,  and  have  in  this  manner  brought  some 
new  facts  in  relation  to  it  to  light,  not  only  by  employing  the 
variety  of  the  substances  tested,  but  also  by  varying  the  conditions 
of  procedure  and  investigating  the  source  of  the  errors.  My 
general  mode  of  procedure  was  as  follows :  Using  as  before,  for 
example,  the  decoction  of  hemlock  bark,  though  not  in  strict 
accordance  with  the  details  as  published  by  Bolley  in  his  Sandbuch, 
but  with  as  much  modification  as  experience  had  shown  to  be  desir- 
able. The  decoction  was  taken  in  convenient  quantity,  an  excess 
of  a  solution  of  ammonia  added  to  it,  and  the  precipitate  thus  pro- 
duced filtered  out.  A  known  amount,  which  was  also  an  excess,  of 
a  solution  of  ammonio-acetate  of  zinc  was  then  added,  and  the  bulk 
of  the  mixture  brought  up  to  a  given  point  by  the  addition  of  suf- 
ficient water  ;  the  precipitate  formed  was  allowed  to  separate  as  far 
as  possible  by  standing,  and  the  mixture  then  boiled  down  at  a  low 
heat  in  a  partial  vacuum  to  half  (or  to  any  specified  degree) 
of  its  original  volume.     After  allowing  it  to  cool  thoroughly  the 

♦  Dlngler's  Polyt.  Journttl  227.  p.  481. 
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precipitate  was  filtered  out  and  washed  as  completely  as  possible  with 
a  known  volume  of  water  heated  to  about  SO'^  C;  it  was  then  dis- 
solved in  warm  diluted  sulphuric  acid,  titrated  with  the  perman- 
ganate of  potassium  in  presence  of  indigo-carmine, 


No. 

Hemlock. 

Oak. 

Chefltnat. 

Nnt  GAlls. 

Somach. 

1 

9.30 

10.00 

5.50 

67.00 

10.00 

Catechu, 

2 

12.00 

12.50 

6.50 

69.00 

13.50 

Kino 

3 

10.00 

9.50 

5.20 

65.50 

11.00 

and 

4 

11.00 

11.20 

7.00 

68.20 

13.00 

Rhatany, 

5 

8.50 

9.00 

6.00 

60.00 

9.00 

6 

18.60 

13.00 

9.00 

69.00 

19.00 

non- 

7 

11.00 

12.00 

6.00 

66.00 

11.00 

accordant 

8 

20.30 

15.00 

11.00 

72.00 

20.00 

results. 

9 

8.50 

7.50 

6.20 

60.00 

14.50 

10 

3.00 

5.20 

2.80 

47.50 

3.50 

Average. 
Real 
value. 

12.20 
7.90 

10.40 
8.22 

6.50 
7.42 

62.40 
61.50 

12.50 
16.25 

and  the  result  calculated  from  the  data  so  obtained  as  in  I^wen- 
thal's  method.  Above  is  a  table  of  the  results  obtained,  in  per- 
centages. The  great  differences  which  it  will  bo  noticed,  occur  so 
abruptly  are  principally  caused  by  varying  the  conditions,  and  I 
will  detail  them  individually.  Result  number  one  was  obtained  by 
having  the  amount  of  zinc  solution,  in  excess,  a  minimum,  and  con- 
ducting the  evap(fration  in  the  shortest  possible  time.  Number  two 
was  obtained  by  omitting  the  preliminary  ammonia  treatment  pre- 
ceding the  addition  of  the  ammonio-zinc  solution,  and  in  exact 
acco' dance  with  the  detail  of  the  method  as  originally  proposed 
and  published  in  JBoUeyh  Ilandhuch,  It  is  the  treatment  with  the 
ammonia  that  causes  the  great  difference  in  these  two  results,  as  a 
fair  amount  of  precipitate  was  in  that  way  separated  which  would 
otherwise  have  been  precipitated  with  the  tannate  of  zinc  by  the 
ammonia  then  added.  Result  number  three  was  |  obtained  by 
titrating  the  solution  before  and  after  the  separation  of  the  tannic 
acid  by  the  zinc  under  the  same  condition  as  in  number  one,  thus 
the  method  w4s  modified  to  the  principle  involved  in  Loewenthal's. 
Result  number  four  was  obtained  in  the  same  manner,  except  with 
the  omission  of  the  ammonia  treatment.  Notice  the  difference  in 
the  result.  Returning  now  to  tiie  original  mode,  in  number  five  the 
evaporation  of  the  mixture  was  to  only  two-thirds  of  its  volume, 
and  in  number  six  to  one-third  ;  numbers   seven  and    eight  were 
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respectively  conducted  under  the  same  conditions  as  numbers  five 
and  six  omitting  the  preliminary  ammonia  treatment.  Two  blank 
samples  of  decoction  were  taken  in  this  connection  and  evaporated 
down  to  one-third  of  their  original  volume,  one  aft^r  the  preliminary 
treatment  with  ammonia  the  other  omitting  it.  In  both  cases  consid- 
erable matter  deposited,  although  more  in  the  latter  than  in  the 
former,  thus  showing  how  numbers  six  and  eight  have  been  in- 
fluenced. Result  number  nine  was  obtained  by  using  almost  the 
exact  amount  of  zinc  solution  necessary,  exaporating  at  a  very 
moderate  rate  down  to  two-thirds,  and  with  the  preliminary  am- 
monia treatment.  Number  ten  was  obtained  by  just  the  reverse  of 
number  nine,  with  the  exception  that  the  evaporation,  although  very 
rapid,  was  down  to  the  same  point.  AH  the  figures  together  have 
a  value  of  85^  ;  result  number  nine  a  value  of  abont  82^,  higher 
by  far  than  any  single  one  of  the  other  results,  but  still  too  low  for 
accuracy,  as  a  confirmatory  duplicate  of  this  result  yielded  a  value 
differing  by  10;^  at  least.  The  cau.ses  of  the  discrepancies  are  these: 
The  compound  formed  with  the  zinc  is  quite  soluble  in  an  excess  of 
zinc  solution;  this  was  ascertained  by  several  trials.  Besides  this 
error,  which  in  number  ten  is  shown  to  be  considerable,  in  the  con- 
centration of  the  mixture  other  matter  precipitates  mixed  with  the 
zinc  compound  besides  that  which  would  be  thrown  down  by  the 
preliminary  ammonia  treatment,  although  I  have  found  that  the 
matter  which  has  the  tendency  to  precipitate  wluii  the  tannic  acid, 
its  solvent,  is  abstracted  from  the  solution,  is  held  in  solution  by  the 
free  ammonia  present,  and  thus  in  this  and  my  own  method  that 
source  of  error  is  not  introduced  to  the  slightest  extent,  while,  as  I 
showed  before,  it  so  markedly  influences  the  results  of  Hammers 
and  LoBWenthal's  method.  In  boiling  the  mixture  clown  at  too  high 
a  l.eat  the  ammonia  is  evolved  and  this  matter  besides  the  gallate  of 
zinc,  etc.  precipitates  for  want  of  the  solvent.  This  is  well  shown 
by  the  lower  result  of  number  nine,  which,  as  I  before  noticed,  was 
evaporated  more  slowly  than  number  one. 

Take  this  method  and  modify  it  by  the  preliminary  treatment 
•with  ammonia  and  filtration,  which  is  shown  by  the  above  reasoning 
to  be  of  such  importance,  use  little  or  no  excess  of  ammonio-zinc 
solution,  by  finding  the  quantity  necessary  by  a  preliminary  treat- 
ment, evaporate  the  mixture  down  by  one-third  of  the  original  volume 
at  a  moderate  rate,  and  thus  results  similar  to  number  nine  may  be 
obtained.  I  will  notice  hero  that  the  tannate  of  zinc  formed  in  thi* 
process,  as  well  as  the  tatmate  of  copper,  as  I  have  shown  in  a  pre- 
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vions  paper,  are  quite  free  from  extraneous  matter  when  from  the 
oak,  hemlock,  galls,  etc.,  but  from  the  catechu,  kino,  etc.,  are  very 
markedly  contaminated,  and  thus  the  notice  in  the  last  column.  As 
the  examinations  in  this  line  were  not  continued,  on  ascertaining  the 
first  few  results,  with  spent  barks  and  liquors  this  method  yielded 
too  unsatisfactory  results  to  be  used  at  all  and  thus  I  am  imable  to 
tabulate  my  conclusions  as  I  did  of  LoBwenthaPs  and  Ilammel's 
methods,  but  I  might  add  that  it  compares  favorably  with  either 
in  all  its  relations. 

The  next  method  examined  is  the  gravimetric  gelatin  method, 
which  is  objectionable  as  not  being  a  volumetric  one.  When  first 
proposed  by  Sir  Humphrey  Davy  this  method  was  much  used,  and 
is  in  fact  up  to  this  day  in  more  or  less  constant  use  in  the  primitive 
condition;  but  after  Watts  published  his  researches  upon  the 
numerous  inaccuracies,  showing  that  the  tannate  of  gelatin  was 
exceedingly  soluble  in  an  excess  of  its  precipitant,  taken  together 
with  the  difficulty  encountered  in  filtering  it  off,  owing  to  its  slimy 
nature,  it  lost  favor,  and  was  seldom  used  by  scientists.  Some  time 
ago  Stoddart  showed  that  by  adding  alum  to  the  solution,  both  of 
these  difficulties  might  be  avoided  to  a  great  extent  and  fair  results 
obtained,  although  if  not  of  the  absolute  amount  of  tannic  acid 
present,  between  this  and  the  amount  available  for  the  formation 
of  leather.  But  taken  under  any  condition,  this  method,  as  I  will 
show,  cannot  be  compared  with  Hammel's,  or  much  less  Loewen- 
thal's.  In  the  examination  of  the  method  a  series  of  five  deter- 
minations each  were  made,  and  the  results  shown  by  the  table 
below  in  percentages.  All  the  causes  of  these  grave  errors,  except- 
ing the  one  I  will  notice  below,  are  of  the  same  character  as  those 
I  detailed  under  Hammel's  method,  but  without  the  introduction  of 
extraneous  matter,  as  when  using  hide.  They  have  acted  to  a 
much  more  limited  extent  in  this  method,  however,  and  thus  the 
difference  in  the  results. 


No. 

Hem!ock. 

Oak. 

Chestnut. 

Nat  Gallc 

1.  Samach. 

1. 

5.80 

6.20 

3.50 

50.20 

10.00 

Kino, 

2. 

4.20 

8.80 

3.60 

52.00 

13.00 

Catechu    and 

3. 

6.00 

5.50 

4.90 

54.00 

11.00 

Rhatany,  non- 

4. 

8.70 

4.50 

6.40 

51.50 

9.50 

accordant    re- 

6. 

4.60 

4.80 

5.80 

56.00 

14.00 

sults. 

Ayengc, 

4.70 

4.80 

4.70 

52.90 

11.50 

Real  value. 

7.90 

8.22 

7.42 

61.50 

'   16.25 

Owing  to  the  influence  of  a  cause  comparatively  absent  in  Ham- 
mePs  method,  the  results  are  not  solely  affected  by  these  inaccura- 
2 


66  MBTHODS   OF   DETBBMININ6  TANNIC   ▲CID. 

oies.  This  cause  is  the  solubility  of  tannate  of  gelatin,  even  in 
presence  of  the  acids  of  Loewenthal's  method,  though  a  little  less 
there  if  alum  has  acted  to  such  a  degree  as  to  make  the  results 
as  low  as  some  of  the  lower  ones  of    Hammel's  method. 

Besides  this,  it  may  be  well  to  recall  to  your  attention  here,  that 
a  solution  of  gallic  acid  is  a  powerful  solvent,  and  especially  in  re- 
lation to  this  precipitate.  The  figures  for  the  table  were  obtained 
in  the  following  manner:  The  decoction  was  taken  in  measured 
quantity,  mixed  with  sufficient  alum  solution  and  filtered  from  the 
resulting  slight  precipitate.  A  trial  precipitation  was  first  made  to 
ascertain  the  approximate  quantity  of  gelatin  solution  necessary, 
and  then  to  another  portion  the  necessary  amount  was  added.  The 
mixture,  after  a  violent  agitation,  is  set  aside  over  night,  and  upon 
the  next  morning  the  precipitate  is  filtered  off  and  washed  with 
Sufficient  water  at  5^C.  After  draining  over  the  pump  it  is  dried  at 
90°C.  and  weighed  in  the  filter  paper,  the  weight  of  which  is  known. 
The  results  in  the  table  show  this  method  to  yield  entirely  too  vari- 
able, and  at  the  same  time  low  figures,  and  therefore  that  the  method 
cannot  be  employed  in  any  determination  where  accuracy  and  speed 
are  sought.  The  table  shows  a  value  of  87  ^,  I  may  add,  but  varies 
from  this  to  30  ^,  With  "  spent  liquors  "  and  "  barks  *'  the  results 
are  still  more  erroneous.  Below  are  five  determinations  of  the  value 
of  "  spent  liquors"  in  percentages  of  their  weight: 

No.  Hemlock. 

1        Hardly  determinable. 


3 

« 

(C 

4 

(( 

ii 

5 

iC 

ii 

Average, 

Real  value,' 

0.21 

Oak. 

Samach. 

Catecha 

0.10 

.90 

.50 

0.10 

.40 

.60 

0.10 

.70 

.50 

0.10 

.50 

.70 

0.10 

.60 

.60 

0.10 

.62 

.60 

0.27 

1.62 

1.90 

These  figures  do  not  afford  me  the  necessary  data  to  reason  from 
in  relation  to  the  control,  which  is  in  this  method  thus  unattainable. 

The  next  method  examined  was  the  volumetric  modification  of 
the  above.  This  method,  which  is  even  in  use  at  this  time,  is  nearly 
as  inaccurate,  and  although  a  volumetric  method,  even  as  tedious  as 
the  other.  The  principal  difficulty  in  the  execution,  and  also  in  the 
accuracy  of  this  method,  is  distinguishing  the  point  at  which  there 
is  no  excess  of  either  gelatin  or  tannic  acid.  This  is  literally 
impossible,  as  in  the  titration  we  encounter  a  condition  in  which 
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either  the  one  or  the  other  will  produce  a  marked  opalescence,  and 
this  lasts  until  a  cubic  centimetre  of  the  one  has  been  added  in 
excess.  This  in  itself  condemns  the  method,  besides  there  are  the 
same  inaccuracies  which  influence  the  results  of  the  first  and  last 
method  discussed.  Another  thing  to  be  considered  in  both  this  and  the 
preceding  methods  is,  that  tannic  acid  combines  with  a  proportion 
of  gelatin  depending  upon  the  amount  of  tannic  acid  present,  or 
rather  remaining  in  solution.  To  express  it  simply,  the  first  por- 
tion of  tannate  of  gelatin  precipitating  contains  a  much  greater 
proportion  of  tannic  acid  than  that  falling  when  the  quantity  of  the 
latter  has  decreased.  Thus  very  variable  amounts  of  the  titrating 
solution  may  be  used  under  varying  degrees  of  dilution,  and  less  or 
greater  additions  of  it.  In  obtaining  the  results  shown  below  in  the 
table,  the  volumes  of  the  standardizing  solutions  and  those  under 
examination  were  kept  equal,  as  was  also  their  approximate  strength. 
The  gelatin  solution  was  added  in  c.  c.'s  at  a  time,  and  thus  similar 
conditions  existed  as  far  as  possible.  The  first  five  results  were 
obtained  from  comparison  with  a  standard  solution  of  tannic  acid, 
containing  one  gramme  to  a  litre,  and  the  others  with  the  regular 
solution  prescribed  before  for  the  other  determinations.  The  mode 
of  procedure  was  essentially  as  follows  :  The  decoction  in  con- 
venient quantity  was  placed  in  a  beaker  standing  upon  a  blackened 
plate,  and  the  gelatin  solution  added  from  the  burrette  in  c.c.'s  at 
a  time,  at  first  at  intervals  of  ten  minutes,  then  of  twenty  minutes, 
and  finally  of  one  hour  ;  when  the  end  reaction  was  approximately 
found  by  taking  out  drops  on  a  glass  plate  placed  over  some  black 
glazed  paper : 


No. 

Hemlock. 

Oak. 

CheBtnnt. 

Samach. 

Not  Galls. 

Catechu. 

1 

3.60 

4.00 

3.50 

10.00 

49.00 

25.00 

a 

7.50 

6.00 

3.90 

8.00 

54.00 

31.00 

3 

6.20 

3.40 

6.20 

11.00 

57.00 

17.50 

4 

4.00 

5.50 

4.50 

9.50 

51.00 

32.20 

6 

5.00 

4.50 

5.50 

3.00 

53.00 

35.00 

6 

6.40 

7.10 

4.60 

11.00 

52.00 

29.00 

7 

4.20 

5.50 

5.40 

13.00 

56.00 

34.00 

8 

3.90 

6.30 

6.40 

9.50 

53.00 

33.00 

9 

4.70 

4.20 

3.80 

11.20 

51.90 

34.50 

10 

5.20 

7.30 

4.70 

11.60 

54.00 

31.50 

Sin** 

'    5.10 

5.43 

4.85 

10.78 

53.20 

30.27 

Eeal 

7.90 

8.22 

7.42 

16.25- 

61.50 

40.00 
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The  average  value  thus  deduced  is  84  per  cent.,  a  little  less  than 
that  of  the  others,  but  the  figures  are  so  discordant  they  condemn 
the  method  as  little  more  than  a  mere  surmise.  In  the  determina- 
tion of  the  strength  of  "  spent  barks  "  and  "  liquors  "  the  results 
obtained  are  even  of  less  value,  as  the  following  table  wDl  show: 
Numbers  in  percentage: 


No. 

Hemlock. 

Oak. 

Som«ch. 

Catechu, 

1 

trace 

.15 

.90 

.80 

2 

.10 

.20 

.50 

.90 

3 

trace 

trace 

.70 

.80 

4 

.10 

.10 

.90 

.70 

5 

.15 

.15 

.80 

.90 

Average, 

.07 

.12 

.76 

.82 

Real  value, 

.21 

.27 

1.62 

1.90 

These  figures  were  obtained  as  in  the  first  five  in  the  preceding 
table. 

The  next  method  examined  was  that  of  A.  H.  Allen,  or 
rather  Stoddart's  modification  of  it.  In  the  examination  of  this 
method  the  first  five  series  of  results  were  obtained  by  using 
swollen  gelatine  to  separate  the  tannic  acid,  and  in  the  last  five  by 
using  a  piece  of  hide  properly  cleansed,  bated  and  raised. 
The  general  mode  of  procedure  was  as  follows  :  A  convenient 
amount  of  the  decoction  is  measured  out,  and  the  standard  solution 
of  acetate  of  lead  added,  until  a  drop  of  the  mixture  filtered  off 
ceases  to  color  a  mixture  of  ferricyanide  of  potassium  and  solution 
of  ammonia  with  the  characteristic  red  tint  peculiar  to  the  presence 
of,  or  in  this  case  the  excess  of,  tannic  acid.  Another  portion  of  the 
decoction  is  then  taken  and  the  tannic  acid  separated  from  it  as 
far  as  possible  by  the  hide  or  swollen  gelatin,  as  the  case  may  be, 
and  the  remainder  titrated  as  before.  If  the  method  was  as  ac- 
curate as  might  be  supposed,  no  tannic  acid  would  remain  in  the 
solution  after  this  treatment,  to  afford  the  end  reaction  necesary  in 
this  titration,  but  as  sufiicient  tannic  acid  does  remain  the  end 
reaction  is  readily  found.  If  the  absorption  of  the  tannic  acid  by 
the  hide  or  gelatin  was  not  so  extremely  tedious,  and  the  errors 
noticed  under  Hammel's  method  more  or  less  introduced,  this 
method  would  rank  far  above  LcBwenthaPs,  as  the  end  reaction  is 
perfectly  perceptible  when  only  j^if  P*^^  ^^  tannic  acid  is  present; 
and  besides  this,  it  is  somewhat  unsatisfactory  to  be  necessi- 
tated to  filter  off  small  portions  continually  for  observing  the  end 
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reaction.  The  results  shown  in  the  table  below  are  very  fair,  but  too 
high  iQ  the  first  five;  and  altogether  unsatisfactory  in  the  others. 

Niunber.  Hemlock.   Oak.  Chestnat.  NotGAlls.  SmiiAch.  Catechu.  Kino.  Rhatany. 

1  9.50      10.00        9.00        69.00  19.50  47.00  82.00  86.00 

2  9.50      10.00       9.50       68.00  21.40  44.00  76.00  89.00 
8  9.80      10.00       8.50       69.00 

4  9.60      11.00      10.00        67.00 

5  9.40      10.50        9.00       67.50 

6  7.10        6.50      11.00       52.00 

7  11.60        9.80        6.00        67.00 

8  12.60       6.90       4.80       49.90 

9  6.40       8.40        9.20       57.00 
10            9.20      11.10       7.00       67.50 

ATerage,     9.87       9.37       8.85       63.80       19.10       45.00       74.00       87.00 
Beal  value,  7.90       8.22       7.42       01.50       16.25       40.00       72.00       84.00 

The  value  deduced  from  these  figures  is  about  90  ^.  With 
**  spent  liquors  "  and  "  barks  "  the  results  obtained  are  even  more 
fluctuating.  Below  is  a  table  of  a  few  determinations  of  "  spent 
liquors; 


•  •        •   • 

•      •  •  • 

•  ?E.W 

1480 

51.00 

64.00 

42.00 

21.00 

88.00 

29.50 

19.00 

No. 

Hemlock. 

Oak. 

Sumach. 

Catecha' 

1 

1.50 

2.00 

4.00 

3.50 

2 

1.50 

2.50 

4.50 

3.50 

3 

2.00 

2.00 

3.75 

3.60 

4 

1.25 

2.00 

4.00 

•     9     •     • 

5 

2.00 

2.25 

4.00 

•      •     •     • 

Average, 

1.65 

2.15 

450 

3.50 

Real  value, 

0.21 

0.27 

1.62 

1.90 

in  these  the  tannic  acid  was  separated  by  gelatin,  and  these 
although  more  at  variance  with  the  truth  than  the  others,  are  of 
some  slight  value  when  compared  with  Hammel's  method.  If  in 
this  method  the  tannic  acid  could  be  separated  by  some  more  ap- 
propriate process,  it  would  yield  even  better  results  than  any  other 
now  known.  The  next  methods  examined  were  those  of  Clarke 
and  of  Jean.  The  first  is  an  ingenious  method,  using,i  as  we  know, 
&  standard  solution  of  cinchonia  sulphate  and  magenta  for  an  indi- 
cator, although  yielding  extremely  poor  results  as  at  present  exe- 
cuted. In  fact,  I  saw  almost  immediately  that  nothing  could  be 
learned  by  examining  it  further  than  to  justify  these  remarks.  I 
believe  that  it  is  capable  of  favorable  modification,  and  I  will  at- 
tempt to  do  this  if  possible.  Of  the  last,  Jean's,  I  can  say  but  lit- 
tle; it,  as  som^  may  know,  consists  of  titrating  with  iodine,  using 
starch  as  an  indicator.      The  results  obtained  in  a  few  preliminary 
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examinations  were  sufficient  to  discourage  further  investi- 
gation. It  did  not  yield  a  value  of  over  60  per  cent«  Be- 
sides an  error  in  the  principle  involved,  an  error  is  present 
similar  to  the  principal  one  in  Allen's  method,  that  is,  in 
the  separation  of  the  tannic  acid  by  hide,  etc.,  between 
the  titrations  of  which  six  at  least  are  necessary,  even  after  the 
solutions  are  standardized  (which  also  requires  six),  the  iirst  two 
for  the  approximate  value,  and  the  four  others  for  the  two  final 
determinations. 

To  Mettenzway  and  Terriel  we  are  indebted  for  the  most  ingen- 
ious as  well  as  purely  scientific  method  of  determination,  and  one 
yielding  far  more  accurate  results  than  any  which  Proctor  has  ex- 
amined.    The  method,  I  may  add,  consists  in  the  deduction  of  the 
amount  of  tannic  acid  present  by  the  amount  of  oxygen  it  is  capa- 
ble of  utilizing  to  become  oxidized.     This  method,  however,  has 
the  insuperable  disadvantage   connected   with  it  of  having  a  very 
difficult  mode  of  procedure,  and  is  only  successful  under  the  careful 
manipulation  of  experienced  hands,  thus  rendering  it  impossible  ex- 
cept under  special  circumstances.     Some  time  ago,  but  not  in  view 
of  these  investigations,  I  examined  into  its  accuracy  and  formed 
these  conclusions.     In  time   I   propose  to   modify  this  method  if 
possible,  to  render  it  more  simple  in  detail. 

The  next  and  last  method  examined  was  .that  of  my  own  modifi- 
cation of  Loewenthal's  and  of  Fleck's  methods  which  I  proposed  some 
time  ago  before  this  society.  I  have  given  this  method  a  most 
thorough  and  prolonged  series  of  examinations,  carefully  control- 
ling the  results  with  working  tests  on  a  large  scale.  As  it  would 
take  up  too  much  space  to  detail  the  entire  result  of  ray  investiga- 
tions upon  this  method,  I  will  only  give  a  portion  of  them  fairly 
and  impartially  selected,  and  at  the  same  time  from  those  executed 
under  the  the  same  conditions  as  were  the  preceding  examinations. 
I  will  not  detail  my  mode  of  procedure,  as  I  have  discussed  it 
before  the  society  at  previous  meetings,  but  I  will  here  remark  that 
the  preliminary  treatment  of  the  decoction  with  diluted  sulphuric 
acid  is  absolutely  necessary,  as  the  ellagic  acid  thus  separated 
would  otherwise  interfere  seriously  with  the  copper  precipitation, 
and  would  also  call  attention  to  the  necessity  of  a  preliminary  am- 
monia treatment  and  filtration  as  in  Carpene's method.  In  relation 
to  the  titration  the  suggestion  of  Proctor  is  available  here.  He 
suggests  that  the  titration  be  conducted  in  a  white  porcelain  dish  and 
the  first  occurrence  of  the  red  or  pink  tint  be  noted,  rather  than 
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the  yellow  which  is  looked  for  when  thfe  titration  is  conducted  in  a 
flask.  This  red  or  pink  tint  is  formed  by  the  addition  of  one  drop 
of  the  permanganate  solution  in  excess  and  is  observed  around  the 
edge  of  the  apparently  colorless  space,  where  the  depth  of  the  sol* 
ution  is  slight,  next  to  the  porcelain  on  the  sides  of  the  dish.  I  also 
wish  to  call  attention  to  the  necessity  of  using  twice  as  much  per« 
manganate  for  the  solution  of  indigo  carmine  alone,  as  is  neces- 
sary for  the  tannic  acid,  etc.  In  the  solution  or  decoction,  as  the 
case  may  be,  I  prefer  to  obtain  ray  figure  not  by  comparison  with 
oxalic  acid  but  under  corresponding  conditions  with  absolutely 
pure  tannic  acid. 

Nat  Galls.     Samach.    Kino.     Catechu.     Rhatany. 

59.50  17.00  86.00  45.00  57.00 

59.00  16.50  84.00  45.00  55.50 

58.50  16.90  86.00  45.00  58.00 

59.00  16.75  85.00  45.00  57.00 

59.00  16.40  86.00  45.00  59.00 

59.00  15.95  84.00  44.50  56.00 

60.00  16.20  85.00  46.00  56.50 

59.00  17.00  85.00  45.00  55.00 

60.50  16.50  84.00  45.00  54.00 

59.50  16.50  86.00  46.00  56.50 

59.20  16.57  85.20  45.15  56.70 

61.5  16,25  72.00  40.00  34.00 

I  will  not  make  any  remarks  on  this  table  except  that  it  has  a 
comparative  value  of  95j^  altogether,  or  97^  in  the  first  five  series. 
With  "  spent  liquors  "  and  "  barks  "  the  results  are  equally  satisfac- 
tory. 

No. 

1 

2 

3 

4 

5 

Average, 
Real  value 
by  control^ 

The  first  four  are  "  spent  liquors,**  the  last  two  columns  are  of 
**  spent  bark." 

Taking  all  these  figures  together  and  comparing  the  results  with 
the  working  tests  as  under  LcBwenthal's  and  HammePs  methods, 


No. 

Hbmlock. 

Oak. 

Chestnut. 

1 

7.80 

8.10 

7.50 

2 

7.85 

8.10 

7.50 

3 

7.75 

8.15 

7.50 

i 

7.95 

8.25 

7.45 

5 

8.05 

8.20 

7.50 

6 

7.85 

8.10 

7.40 

«7 

7.80 

8.30 

7.35 

8 

7.90 

8.25 

7.45 

9- 

7.75 

8.10 

7.40 

10 

7.70 

8.20 

7.50 

8.15 
8.22 

7.45 
7.42 

»mlock. 

Oak. 

Raxnach. 

Catecho. 

Hemlock. 

Oak. 

.20 

.250 

1.50 

1.95 

.    1.50 

.90 

.20 

.260 

1.50 

2.00 

1.40 

.95 

.19 

.250 

1.50 

2.00 

1.50 

.90 

.21 

.280 

1.55 

1.90 

1.50 

.90 

.20 

.250 

1.50 

1.95 

1.40 

.90 

.20 

.255 

1.51 

1.96 

1.46 

.91 

.21 

.270 

1.62 

1.90 

1.50 

.90 
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it  will  be  found  that  they  are  within  5^  of  the  real  valae  in  all  the 
figures,  and  within  3%  in  the  first  five  oolomns,  oak,  hemlock, 
etc.  From  this  it  may  be  seen  that  the  error  in  the  execution  of  thia 
method  in  ascertaining  the  percentage  of  tannic  acid  in  an  oak* 
hemlock,  sumach,  etc,  would  not  exceed  one  ^  of  one  per  cent., 
while  in  the  estimation  of  catechu,  kino,  etc.,  the  error  is  quite 
large.  The  cause  of  this  is  that  the  tannate  of  copper  precipitated 
from  these  last  materials  is  contaminated  with  considerable  other 
matter,  and  besides  this  the  peculiar  principles  present  in  these  ma- 
terials exert  a  solvent  action  upon  the  tannate  of  copper.  This 
method  may  be  used  for  these  last  determinations,  but  the  kino  may 
be  more  accurately  determined  by  Lcewenthal's  method. 

This  method  has  been  in  use  in  my  laboratory  ever  since  I  first 
investigated  it,  and  the  numerous  analyses  I  am  called  upon  to  make 
of  tanning  materials  and  executed  by  it  give  the  utmost  satisfac- 
tion. I  will  continue  to  use  it  in  all  my  leather  researches  now 
about  to  be  commenced,  also  in  commercial  work.  In  conclu- 
sion I  wish  to  tender  my  thanks  to  Mr.  Jackson  S.  Schultz  for  valu- 
able advice,  and  to  all  others  who  favored  me  with  materials  fot 
this  research,  and  facilitated  it. 
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By.  a.  a.  Brexnkman. 

Sulphuric  Acid.* — Lunge  has  undertaken  to  study  againt  he 
phenomena  of  the  lead  chamber  in  order  to  test  the  conclusions  put 
forward  by  R.  Weber  (t)  in  1867  as  to  the  action  of  SO,  on  NO 
and  NjOg.  He  finds  that  SO^  and  NO  do  not  react  upon  one  an- 
other, even  at  100®  C.  when  both  are  dry,  but  in  presence  of  water 
they  act  slowly,  the  reaction  requiring  48  hours  for  its  completion 
at  15®.  NjjO  is  formed,  but  the  reduction  does  not  extend  further, 
no  N  being  detected.  Sulphuric  acid  of  1.45  sp-gr.  does  not  hasten 
the  reaction  unless  free  O  is  also  present.  NgO  is  produced  in  the 
latter  case  even  when  O  is  in  excess  of  the  amount  required  by  the 
reaction  2  SOg+2  NO+3  0+3  HjO=2  H^  SO^+2  HNO^. 

In  the  normal  condition  of  the  chamber  both  steam  and  O  are  in 
excess  and  a  loss  of  nitrogen  corresponding  to  the  nitrate  used  in 

(*)  Ding.  Jour.  243.1;  Ber.  D.  Ch.  Ges  14—2196.     Chem.  C.  Bl.  Dec.  7.  *81. 
(t)  Ding.  Jour.  184-246. 
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the  pyrites  burned  must  result,  as  N^O  is  not  absorbed  by  strong 
sulphuric  acid  in  the  Gay-Lussac  tower. 

The  author  also  describes  a  new  form  of  gas  burette  used  in  the 
investigation.  Laske  and  Benker  (*)  propose  to  reduce  the  waste 
of  nitric  acid  in  the  chamber  process  by  two-thirds  through  the  in- 
troduction of  S0|  at  the  outlet  of  the  last  chamber.  NO^  being 
reduced  by  this  means  to  N^O^  which  is  more  soluble  in  H^SO^, 
complete  absorption  occurs  in  the  Gay-Lussac  tower. 

Itiehter  (f)  effects  thorough  mixture  of  the  gases  of  the  lead 
chamber  by  aspirating  them  through  one  opening  in  the  wall  of  the 
chamber  and  injecting  them  again  at  another.  A  steam  jet  is  used 
for  the  purpose. 

Soda. — Scheurer-^estnerd)   discusses  the  method  of  Paidi  (§) 
for  the  oxidation  of  soda  lyes.     The  oxidation  of  sulphites  to  hypo- 
sulphites and  sulphates  through  the  action  of  MnO|  is  consider- 
able but  still  incomplete  at  a  temperature  of  75^. 

RammeUherg  (||)  finds  in  the  soda  liquors  from  the  manufactory 
of  Schoenebecker,  peculiar  red  and  yellow  crystals  containing  vana- 
dium and  yielding,  on  re-crystallization,  colorless  octahedra  of  the 
general  formula,  NaF  2  Na^  RO^  ISHgO,  in  which  R  may  be  P 
or  V.  He  ascribes  the  origin  of  the  phosphorus  to  the  limestone, 
the  ash  of  coal  and  to  the  clay  of  the  furnace,  the  latter  being  also 
the  source  of  the  vanadium. 

The  same  author(T)  finds  crystals  of  Gay-Lussite  (Na^COg  CaCO  j 
5  HjO)  in  soda  liquors  from  the  above  works  and  ascribes  to  the  for- 
mation of  this  substance  one  of  the  principal  losses  of  soda  in  the 
Lieblanc  process. 

Reidemei8ter{\\)  finds  the  same  substance  to  separate  from  crude 
soda  lyes  during  carbonation,  but  never  from  the  fully  carbonated 
liquor.  It  also  occurs  in  the  lime  mud  of  the  causticising  vats  in 
the  manufacture  of  caustic  soda.  It  is  insoluble  in  water,  but  is 
decomposed  by  prolonged  action  of  cold  water,  more  readily  with 
the  aid  of  heat.  It  forms  most  abundantly  in  concentrated  caustic 
liquors.      An  anhydrous  soda-lime  carbonate  occurring  in   over- 

(*)  Comptes  Rendus,  92—181.     Ding.  Jour.  243.1. 

(t)  Ding.  Jour.  243.1. 

(t)  Ding  Jour.  235-399. 

^)  Comptes  Rendus,  92.878.    Ding.  Jour.  242.4, 

(I)  Ding.  Jour.  242.4. 

(If)    "        "        " 

(tt)  Ding.  Jour.,  242.-4. 
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heated  or  "burnt"  balls  in  the  black  ash  process  gives  crystalline 
structure  to  the  mass  and  hinders  subsequent  lixiviation.  The  tem- 
perature of  the  black  ash  furnace  should  therefore  be  maintained  at 
a  point  below  the  melting  point  of  this  double  carbonate. 

W,  Smith  and  7!  Liddle  (*)  have  shown  that  the  loss  of  soda  in  the 
residue  left  from  the  lixiviation  of  black  ash  may  be  lessened,  and 
the  soda  recovered  by  prolonged  digestion  with  cold  water,  which 
decomposes  the  insoluble  Gay-Lussite.  "  Soda  waste  "  heated  one 
hour  at  60°  yielded  .22  per  cent.,  Na^O  out  of  2.4  per  cent,  of  soda 
present,  and  a  sample  of  causticising  mud  yielded  by  the  same 
treatment  2.62  per  cent,  of  soda,  while  2.5 — 3  per  cent,  remained  in- 
soluble. By  using  this  mud  to  replace  lime  in  the  balling  process 
the  insoluble  soda  is  recovered,  but  when  the  mud  is  rejected  a  loss 
as  high  as  7  per  cent,  of  soda  may  occur.  Wright  has  already 
shown  that  the  total  loss  of  NagO  in  the  Leblanc  process  may 
amount  to  20  per  cent.  The  writers  confirm  the  statement  of 
Scheurer-Kestner  that  an  excess  of  lime  in  the  balling  furnace 
favors  the  production  of  insoluble  compounds  of  soda  during  lixivi- 
ation. 

The  manufacture  of  soda  by  the  ammonia  process  of  Solvay  has 
been  improved  by  JK>ni^man(f),  who  employs  a  moderately  elevated 
temperature  in  the  absorbing  vessel,  securing  by  this  means  a  gran- 
lar  precipitate  of  bicarbonate  instead  of  the  slimy  mud  commonly 
produced  in  the  cold.  The  precipitate  is  easily  washed.  After 
washing,  it  is  pressed  in  the  cakes  which  are  decarbonated  in  an 
upright  furnace,  on  the  grate  of  which  the  cakes  are  exposed  to  a 
current  of  hot  COg  from  the  generator.  The  dry  powder  falls 
through  the  grate,  and  the  additional  volume  of  CO^  obtained  is 
carried  to  the  absorber. 

Improvements  in  the  apparatus  of  the  ammonia  process  have  also 
been  made  by  Montblanc  and  Gaulard  (J),  Pechiney  (§)  and  by  the 
Societe  Anonyme  de  JProdtdts  Chimiquede  Paris  \\),  Ortlieb  2Lnd 
MuUer  (1[)  apply  the  method  of  Solvay  to  the  production  of  potas- 
sium carbonate,  also  through  the  substitution  of  trimethylamine  for 
ammonia. 

Trimethylamine,  through  the  recent  discovery  of  Camille  Vin- 
cent, has  become  an   abundant   commercial  product,  being  made 

♦  Chem.  News,  No.  43.    Ding.  Jour.,  242.4. 
(+)Ding.  Jour.,  243.-1. 
(X)  Ding.  Jour.  243.1.     (§)  lb.     (|)  lb. 
(H)  Bui.  Soc.  Chiraique,  Jan.  5th,  '82. 
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from  the  residaes  of  beet  root  molasses.  A  single  firm,  Tilloy  4fe 
Dulanne,  of  Coumeres,  turn  out  1800  kilos  of  crude  salts  of  tri- 
methylamine  per  day. 

A  current  of  C0|  is  passed  into  a  solution  of  equal  equivalents^ 
of  potassium  chloride  and  neutral  trimethylamine  hydrochloride  at 
23^  C.  and  potassium  carbonate  (KHCOj)  is  prpcipitated.  The  re- 
action is  limited  by  the  inverse  reaction,  but  this  difficulty  is  over- 
come by  operating  under  pressure.  An  excess  of  trimethylamine 
(2.22  molecules  to  2  KCl)  has  been  found  to  increase  the  yield. 

JDunge  (*)  has  directed  the  examination  of  several  reactions  which 
have  been  suggested  as  indicating  new  methods  of  making  soda,  or 
of  improving  existing  methods.     The  results  are  given  as  follows : 

1.  The  action  of  AljO^  on  NaNOj  at  high  temperatures  with  re- 
covery of  the  nitric  acid  causes  rapid  attack  of  the  vessels  (plat* 
inum,  iron  and  glass  used)  and  HNO3  is  only  partly  recovered. 
The  reaction  is  less  available  for  manufacturing  purposes  than  the 
earlier  one  of  Schiappi,  in  which  CaCOg  and  NaNO^  are  used. 

2.  The  decomposition  of  sodium  sulphate  by  a  solution  of  cal- 
cium bicarbonate  {PongowskVs  method)  (f)  was  found  impossible 
Qsing  a  three-fold  quantity  of  pulverized  marble,  acting  for  ten 
hours  upon  sodium  sulphate  in  a  solution  saturated  with  QO^. 

3.  Aarland's  process  for  substituting  CaCl|  for  MgClg  in  treat- 
ment of  soda  waste  by  the  well  known  method  of  Schaffner  and 
Helbig  failed  entirely  when  tried  in  the  laboratory.  CaClj  decom- 
poses Ca  S  only  after  prolonged  boiling,  a  result  which  may  be  ob- 
tained with  water  alone. 

Potash. —  Grtmeberg  (J)  reviews  the  progress  of  the  Stassf urt  in- 
dustry in  its  relation  to  the  production  of  potassium  sulphate  from 
the  complex  salts  and  mixtures  of  the  natural  deposit.  He  discusses 
a  list  of  20  patents  which  have  appeared  since  1877,  and  classifies 
them  as  follows: — 

1.  Preparation  of  Schoenite  (MgSO^,  K^SO^GH^O)  from  Kie- 
•erite  (MgSO  J  and  KCl  or  Carnallite  (K  Mg  CI3  6H,  O) 

2.  Preparation  of  Schoenite  from  Kainite. 

3.  Working  of  mother  liquors  for  by-products. 

4.  Production  of  K^SO^  from  Schoenite  by  methods  other 
than  those  depending  on  decomposition  of  KCl. 

The  author  concludes  that  a  combination   of  different  processea 

(*)  Dmg.  Jour,  243  Heft.  2. 

(t)  French  Patent,  Mar.  27,  1872. 

(i)  DiDg.  Jour.  243  Heft.  1. 
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will  be  found  best  in  practice.  In  all  processes  it  is  advisable  to 
use  a  minimum  of  water,  and  to  have  all  waste  liquors  as  rich  in 
MgCljy  and  as  poor  in  potassium  salts  as  possible  before  they  are 
rejected. 

All  methods  of  preparing  potassium  sulphate  from  these  salts 
must  compete  with  the  direct  method  of  the  Leblanc  process,  by 
which  the  alkaline  chloride  is  converted  into  sulphate,  and  are 
At  an  additional  disadvantage  in  comparison  with  it,  because  of  the 
loss  of  HCl  in  the  waste  liquors. 


ABSTRACTS. 

Abstracts  from  the  Comptes  Bendus,  by  A.  Bourgougnon. 

Complex  Function  of  Morphine,  and  its  Transformation 
into  Picric  Acid;  also  its  Solubility.  By  M.  Ciiastaing.  No. 
1.  (Jan.  2nd,  1882). — Action  of  alkalies.  Potassa,  soda,baryta  and 
lime  dissolve  morphia  in  the  proportion  of  one  equivalent  of  morphia 
for  one  equivalent  of  base.  The  solutions  evaporated  in  a  vacuum 
give  crystallized  products  containing  one  equivalent  of  base,  one 
equivalent  of  morphia  and   two  equivalents  of  water. 

Action  of  Nitric  acid.  Tetrahydrated  nitric  acid  at  a  temperature 
of  100^  C.  transforms  morphia  into  an  acid  with  the  formula 
■CjjjjHjgNjOjg,  a  tetrabasic  acid  crystallizing  with  difficulty- 
Baryta  and  lead  salts  of  this  acid  contained  SH^O. 

Monohydrated  nitric  acid,  in  sealed  tubes  at  100^  C.  transform 
the  acid  C^QH^gNgOj^  into  picric  acid. 

Solubility  of  morphia.  1  litre  of  water  at  0®  C.  dissolve  traces 
of  morphia,  at  10^,  0  gr.  10;  at  20""  0  gr.  20;  at  40^  0  gr.  40,  of 
crystallized  morphia.  The  solubility  of  morphia  at  40^  is  then  rep- 
resented by  a  straight  line,  but  above  45**^  the  solubility  is  repre- 
sented by  a  larger  number  than  the  elevation  of  temperature.  From 
45^  to  100^  the  curve  of  solubility  affects  a  parabolic  form. 

Carbonic  Etlier  of  Borneol.  By  M.  A.  Halleb.  No.  2.  Jan. 
9th,  1882. — This  ether  was  found  in  the  residues  of  preparation  of 
the  compound  described  by  the  author  under  the  name  of  Corneal 
Cyane,  When  pure  it  affects  the  form  of  very  light  white  needles 
or  hexagonal  tables,  insoluble  in  water  and  the  alkalies,  not  very  sol- 
nble  in  cold  alcohol,  soluble  in  boiling  alcohol,  ether,  chloroform, 
benzine,  glacial  acetic  acid.  Melting  point  215^  C.  and  sublimes 
without  decomposition.  Melted  with  caustic  potash  it  gives  potas- 
sium carbonate  and  bomeoL 
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In  the  cold,  nitric  acid  is  without  action,  at  100^  C.  a  combina- 
tion takes  place  with  the  formation  of  an  oily  substance,  if  the 
temperature  is  raised  above  100^  there  is  a  decomposition  with  for- 
mation of  nitrous  vapors  and   production   of  camphor.     Formula, 

Essential  Oil  of  Savory.  By  M.  A.  Hallsr.  No.  3.  (Jan.  16, 
1882. — This  essential  oil  is  obtained  from  Savory,  (Satureia  Montana 
L%  it  is  a  mixture  of  hydrocarbons  and  phenols,  and  does  not  con- 
tain camphor;  it  is  a  liquid  of  an  orange  color,  not  very  fluid,  of  an 
aromatic  odor.  Sp.  gr.  0.7394  at  17°  C.  Rotatory  power  for  a 
stratum  of  200""'  is  LD=— 6^5  at  17^  C.  Treated  withcaustic  so- 
da an  insoluble  hydrocarbon  is  produced;  if  after  the  separation  of 
the  insoluble  hydrocarbon,  the  alkaline  solution  is  acidified,  an  oily 
liquid  is  produced  which  distils  between  230^  and  245^  C.  After 
several  rectifications  a  liquid  is  obtained  boiling  at  232?— *S33^  C. 
Sp.  gr.  0.972  at  17^,  soluble  in  alcohol,  ether  and  alkalies.  It  has 
for  formula  Ci0Hj^O  and  is  isomeric  with   thymol. 

Diatomic  Alcohol  Derived  from  Beta-NaphthoL    By  6. 

Rousseau.  No.  3.  (Jan.  16,  1882.) — Beta-naphthol  treated  with 
chloroform  and  caustic  soda  in  solution  gives,  besides  an  aldelyde> 
a  white  product  characterized  as  a  pseudo-diatomic  alcohol. 

It  melts  at  230^C.  with  decomposition,  nearly  insoluble  in  benzine 
carbon  disulphide  and  acetic  acid,  it  is  dissolved  in  small   quantity 
in  ether  and  petroleum  naphtha. 

An  analysis  has  given  the  following  numbers. 

I.  II. 

C        86.01 85.94 

H         4.65 4.60 

The  calculation  for  Cj,  Hj^  Oj  gives 

C  85.16 

H  4.51 

Phoeplioric  Acid  in  the  soils  of  the  North  of  France.  Bt 
A.  Ladurkau.  No.  3.  (Jan.  16,  1882.)  Silicomolybdic  Acid. 
By  p.  Pabmentieb.  No.  5.  (Jan.  30th,  1882.)— Obtained  by 
the  action  of  hydrochloric  acid  upon  silicomolybdate  of  sub- 
oxide of  mercury,  the  liberated  acid  gives  by  evaporation  large 
bright-yellow  cubo-octahedral  crystals  melting  at  about  45^, 
very  soluble  in  water  and  diluted  acids,  forming  crystallized  salts 
with  bases.  Its  composition  is  represented  by  SiO,  12  M0O3  -|-  26 
H|0,  corresponding  to  the  silicotungstic  acid  of  Marignac. 
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Specific  Grarity  of  Vapor  of  Pyrosulftiryl  Chloride.    Br 

J.  OaiEB.     No.  5.  (Jan.   30th,  1882.)— Victor  Meyer's  and  DomaB' 
method  have  been  employed. 

The  first  method  gives  the  following  numbers:  3.88,  3.59,  3.99, 
3.69,  3.36;  mean  3.70  in  anilin  vapor.  The  results  obtained  in  sul* 
phur  or  mercury  vapor  do  not  differ  very  much;  they  are  3.72,  3.43, 
3.30.  By  Dumas*  method  the  numbers  obtained  are  3.87,  3.72, 
3.69,  3.70;  average  3.74  at  ordinary  pressure,  and  at  temperatures 
between  160^  and  200«^C. 

The  pressure  being  reduced  (200  to  300""  of  mercury)  in  order  to 
obtain  a  decrease  of  temperature,  the  sp.  gr.  obtained  at  170^  were 
3.69,  3.75,  3.80,  3.69,  average  3.73.  The  vapor  weighed  was  asc^- 
tained  by  analysis  to  be  a  pure  product. 

Besearclies  on  Pilocarpin.  By  M.  Chastaing.  No.  5.  (Jan. 
30th,  1882.) — Pure  pilocarpin  has  been  treated  with  melted  potassat 
a  volatile  product  with  an  alkaline  reaction  was  formed,  giving  a  pre- 
cipitate with  a  slightly  acid  solution  of  platinum  chloride,  forming 
methylamin  chloroplatinate.  There  has  been  no  formation  of  a 
volatile  base  having  the  characteristics  of  conicin.  Under  the  in- 
fluence of  melted  potassa,  in  excess,  pilocarpin  furnishes  methyla- 
min, carbonic  acid,  butyric  acid,  and  traces  of  acetic  acid. 


FOREIGN  PATENTS. 

C.  Abnold,  New  York:  Apparatus  for  generating  ozone  (Germ. 
P.  15678,  Jan.  20,  1881).  Into  a  tray  of  glazed  earthenware  are 
placed  vessels  containing  pieces  of  phosphorus  and  water.  The  tray 
is  covered  with  a  bell  of  unglazed,  porous  earthenware.  Through 
this  bell  the  air  passes  in  and  the  ozone  passes  out  whilst  the  oxida- 
tion products  of  the  phosphorus  remain  inside  and  dissolve  in  the 
water  contained  in  the  glazed  tray. 

H.  Pbecht,  New  Stassfurt:  Method  of  preparing  magnesia^  pot- 
assium  sulphide  and  potassium  sulphate  from  potassium-magnes- 
turn  sulphate,  (Germ.  P.  15,747,  March  8,  1881).  The  manufacture 
of  potassium  sulphate  from  the  above  mentioned  double  sulphate 
by  heating  it  to  redness  by  carbon,  according  to  the  equation: — 
2  (K,SO^  MgSOJ  +  C  =  2  K,SO^  +  2  MgO  +  2  SO,  +  CO,; 
as  indicated  by  Schwarz   (Dingler's  polyt.  J.  vol.  219,  p.  352),  is 
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modified  so  as  to  first  produce  potassium  sulphide  in  the  mixture. 
This  sulphide  effects  the  decomposition  of  the  double  sulphate  with 
^eater  energy,  rapidity  and  completeness. 

I.  Egbstobff,  Hanover:  Improvements  in  salt  evaporating  pans 
<ind  method  of  filtering  brine.  (Germ.  P.  14,782,  Feb.  1, 1881). 
Mechanical  arrangement  for  protecting  the  steam  coils  from 'the 
depositing  salt,  and  filtration  of  the  hot  brine  through  flannel  before 
running  it  into  the  pan. 

A.  R.  Pkchiney,  Salindres:  Method  of  preparing  chlorates. 
(Germ.  P.  15,493,  March  10,  1881).  By  the  usual  method  of  manu- 
facturing potassium  chlorate,  decomposition  of  the  product  result- 
ing from  the  action  of  chlorine  upon  milk  of  lime,  by  means  of  pot- 
assium chloride,  a  part  of  the  potassium  chloride  remains  dissolved 
in  the  calcium  chloride  mother  liquor,  after  the  crystallization  of 
the  potassium  salt.  In  order  to  reduce  this  loss  to  a  minimum  the 
inventor  removes  the  greater  part  of  the  calcium  chloride  from  the 
mixture  of  calcium  chlorate  and  chloride  before  adding  the  potas- 
sium chloride.  This  he  effects  by  evaporating  the  liquid  to  48**Be. 
and  cooling,  whereupon  calcium  chloride  crystallizes,  and  can  be 
removed,  or  by  adding  3  molecules  of  lime  for  1  molecule  of  calcium 
chloride  whereby  basic  chlorides  are  formed,  which  can  be  separat- 
ed from  the  liquid,  or  finally  both  operations  may  be  employed  con- 
secutively. 

C.  LucKOW,  Deutz:  Electrolysis  of  zinc  solutions  for  the  pur- 
pose oj  eastracting  zinc  from  its  ores,  (Germ.  P.  14,256,  April  20, 
1880).  Concentrated  solutions  of  zinc  salts  are  electrolized.  The 
zinc  is  separated  in  grains,  and  the  acids  liberated  are  made  to  act 
upon  crude  or  wasted  zinc  ores  connected  with  the  anode  of  the 
battery.  Polarization  of  the  electrodes  is  neutralized  by  chemical 
or  mechanical  means. 

A.  GuRLT,  Bonn:  Method  of  working  up  calamine  residues  and 
xinc  waste  by  treatment  with  gaseous  or  liquid  hydrochloric  acid  in 
combination  with  ckUyrides  of  the  alkalies  or  alkaline  earths,  (Germ. 
P.  15,012,  Dec.  5,  1880, 1st  additional  patent  to  No.  8,116).  The 
modification  of  the  original  patent  consists  in  the  employment  of 
gaseous  or  liquid  hydrochloric  acid  during  the  distillation  of  the 
zinc  chloride,  whereby  the  extraction  of  the  zinc  is  facilitated. 

P.  Manhss,  Lyons:  Manufacture  of  refined  copper  from  cop* 
per  mattes  in  Bessemer  converters  by  the  use  of  reducing  agents. 
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(Gemu  p.  15,562,  Aug.  20,  1S80).  Sulphurous  copper  ores  are 
melted  down  in  a  pit  furnace.  The  matte  obtained  is  treated  with 
air  in  a  converter  in  the  same  manner  as  pig  iron  in  the  Bessemer 
process.  The  operation  is  ended  when  evolution  of  sulphurous  acid 
^  has  nearly  ceased.  The  product  is  crude  copper.  To  refine  it, 
charcoal  powder  is  blown  in  with  the  air.  Modifications  o{  the 
process  are  described  for  the  treatment  of  mattes  rich  in  iron  or  too 
deficient  in  sulphur  to  produce  the  required  degree  of  fluidity. 

Max  Tscuibneb,  San  Francisco:  Improvements  in  the  manufaC' 
ture  of  explosive  compounds.  (Germ.  P.  15,508,  Feb.  6,  1880).  Pic- 
nc  acid,  1  part;  tar,  1  part;  and  potassium  chlorate,  5  parts. 

L  M.  Lewix,  Paris:  Use  of  cotton  and  dextrine  for  the  prepar^ 
cUion  of  a  fjelatinous  nitro-glyeerine.  (Germ.  P.  15,073,  Jan.  18 
1881).  Purified  and  finely  divided  cotton  is  mixed  with  5  parts  of 
dextrine  and  heated  under  pressure  in  a  closed  vessel.  The  jelly 
thereby  formed  is  dissolved  in  nitro-glycerine  to  the  extent  of  7 
per  cent.,  and  forms  a  mass  from  which  the  nitro-glycerine  will  not 
drain.  An  explosive  compound  is  formed  by  mixing  this  gelati 
nous  nitro-glycerine  with  nitre  and  sawdust. 

CiiEMiscuE  Fabbik  aup  Actien,  Berlin:  Preparation  of  color- 
ing matters  from  sulphosalicylic  acid.  (Germ.  P.  15,1  IT,  Dec.  10,. 
1880,  and  Germ.  P.  15,889,  Mar.  18,  1881).  Sulphosalicylic  acid  is 
nitrated  by  means  of  nitric  acid  of  sp.  gr.  1.35.  Stronger  nitric 
acid  eliminates  the  sulpho  group  with  formation  of  various  nitro- 
compounds. Nitro-sulphosalicylic  acid  and  its  soluble  salts  dye  silk 
and  wool  yellow.  The  coloring  power  is  augmented  by  the  intro- 
duction of  one  atom  of  bromine.  Excess  of  bromine  also  elimi- 
nates the  sulpho  group,  forming  dibromnitrosalicylic  acid. 

Sulphosalicylic  acid  also  reacts  with  phenols  to  form  coloring 
matters,  yielding,  for  instance,  with  resorcin  a  brownish-red  dye. 

With  diazo,  diazoamido,  and  amidoazo  compounds,  sulphosa- 
licylic acid  produces  red  dyes. 

In  Patent  No.  15,889,  the  method  of  preparation  of  the  bromine 
substitution  compounds  of  introsulphosalicylic  and  nitrosalicylic 
acids  is  claimed. 
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AND  SOME  OF  ITS  DERIVATIVES. 

By  James  H.  Stebbins;  Jb.,  S.  B.* 

It  will  be  needless  for  me  to  tell  you  what  indigo  is,  as  you  have 
probably  all  come  across  it,  and  know  whence  it  is  derived. 

I  will  therefore  only  give  you  a  graphic  description  of  how  this 
interesting  body  can  be  made  synthetically;  and  in  giving  you  this 
description,  I  can  do  no  better  than  quote  Baeyer's  wonderful 
expenments  : 

Baeyer  says  :  "The  first  thing  T  attempted  to  do  was  to  remove 
the  oxygen  in  isatine,  and  it  will  be  remembered  how  this  was 
accomplished,  in  18G5  and  1S66,  by  the  conversion  of  isatine  into 
dioxindole,  oxindole,  and  indole.*' 

It  was  then  tried  to  find  an  easier  method  for  the  production  of 
indole,  as  Baeyer  considered  it  to  be  the  basis  of  the  indigo  group. 

In  1868  Baeyer  obtained  it  directly,  by  treating  indigo  with  zinc 
dust  ;  and  in  1869  he  produced  it  synthetically  from  nitrocinnamic 
acid  and  its  reduction  product. 

The  following  quotation  may  help  to  explain  Baeyer's  reasoning 
more  thoroughly  : 

"  If  it  is  desired  to  make  indole  synthetically,  it  becomes  neces- 
sary to  introduce  into  benzol  a  diatomic  carbon  chain  and  a  nitro- 
gen atom,  and  then  to  connect  the  one  with  the  other.  The  proper- 
ties hereby  necessitated  will  be  found  realized  in  nitrocinnamic  acid, 
which  has  been  deprived  of  carbonic  acid,  and  the  oxygen  of  the 
nitro  group  ;  and,  in  fact,  as  we  have  already  found,  nitrocinnamic 
acid  on  being  fused  with  potash  produces  indole." 

Shortly  after  this,  Kekule  informed  us  that  he  had  produced  in  a 
similar  way  isatine,  from  orthonitrophenylacetic  acid.  Baeyer  and 
Suida  then  examined  this  compound  more  closely,  and  came  to  the 
eonclusion  that  dioxindole  and  oxindole  could  be  nothing  else  than 
the  anhydrides  of  orthoamido-amygdalic  acid  and  orthoamido- 
phenyl  acetic  acid.  A  synthetical  examination  soon  after 
followed,  and  showed  that  oxindole  by  oxidation  is  converted  into 
isatine  ;  which,  however,  was  shortly  afterwards  produced  by  Clai- 
8en  and  Shadwell,  by  a  new  and  convenient  synthetical  method. 

In  1870,  Baeyer  and  Emmerlin  converted  this  isatine  into  indigo, 
and  thus  solved  the  problem  he  had  so  long  been  working  at ;  but, 
as  the  materials  used  (phosphorous  trichloride,  phosphorous,  and 
acetyl  chloride)  were  quite  complicated,  he  strove  to  find  a  more 
simple  method  for  accomplishing  this  end,  and  finally  came  to  the 

*Read  at  the  January  Conversazione. 

81 


82  UPON   THB   PBEPAKATION   OP  ARTIFICIAL   INDIGO. 

conclusion  that  it  would  be  better  to  first  treat  the  isatine  with 
phosphorous  pentachloride,  and  then  phosphorus,  or  some  other 
reducing  agent. 

It  was  then  tried  to  produce,  in  the  same  way,  indole  from 
oxindole  ;  and,  in  fact,  a  body  answering  to  the  formula  of  a 
dichlorindole  was  obtained. 

Without  taking  up  any  more  of  your  time  with  the  history  of 
Baeyer's  discoveries,  I  will  now  describe  some  of  the  products- 
which  may  be  converted  into  indigo  blue. 

ORTHONirBOCINNAMAC   ACID. 

This  acid  may  be  easily  prepared,  according  to  Beilstein  and 
Kullberg's  process,  and  likewise  the  separation  of  the  ortho  from 
the  paraiiitro  compound  by  means  of  ether. 

This  acid  bears  a  simple  relation  to  indigo,  as  may  be  seen  from 
the  following  formulcB  : 

Nitrocinnamic  Acid,     Indigo, 

C,  H,  NO^  =  Cg  Hj  NO  +  CO,  +  H,0 

ORTHONITRODIBROMCINNAMIC    ACID. 

This  acid  is  produced  by  treating  the  nitro  compound  with 
bromine  under  exclusion  of  sunlight. 

The  bromine  compound  crystallizes  in  short  colorless  needles, 
which  melt  at  180**  C,  under  decomposition  and  formation  of  a 
small  amount  of  indigo. 

This  body  was  found  to  have  the  formula  C^  H,  (Br,)  NO^  = 
orthonitrodibromcinnamic  acid. 

This  body  is  soluble  in  caustic  alkalies,  without  decomposition  ; 
which,  however,  by  heat  is  converted  into  orthonitropropiolic  acid, 
and  then  into  isatine.  By  heating  an  aqueous  solution  of  the  above 
acid  with  carbonate  of  soda,  a  small  amount  of  crystallized  indigo 
blue  is  the  result. 

ORTHONITROPHENTLPROPIOLIC    ACID. 

C,  Hj  NO, 

The  bearing  of  orthonitrodibromcinnamic  acid  with  alkalien  dif 
fers  considerably  from  the  non-nitrated  compound,  inasmuch  as 
HBr  may  readily  be  removed  from  the  former,  whereas  from  the 
latter  it  can  only  be  removed  by  the  energetic  action  of  alcoholio 
potash  to  form  propiolic  acid.  The  propiolic  acid  is  prepared 
usually  from  an  aqueous  solution  of  the  dibrominated  compound 
by  treating  with  an  excesfii  of  caustic  soda  solution. 


C^H^  =  C^K^^-"^  =  Isatine, 
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The  compound  is  then  thrown  down  by  means  of  an  acid,  and 
dried.  The  orthonitrophenylpropiolic  acid  so  obtained  appears  as 
little  colorless  needles,  melting  at  155—160^  C.  with  sudden 
decomposition. 

Orthonitrophenylacetylen. 

This  compound  may  be  obtained  from  orthonitrophenylpropi- 
olic acid,  by  boiling  with  water  in  an  ascending  cooler.  It  crystal- 
lizes from  alcohol,  in  colorless  needles,  and  melts  at  81-8'^°  C. 

Formation  op  Isatine  from  Orthonitrophenylpropiolic  Acid. 
Isatine  may  be  obtained  in  abundance  by  boiling   a   solution  of 
orthonitrophenylpropiolic  acid  with  alkalies.     The  reaction   that 
takes  place  here  may  be  explained  as  follows  : 

C=C— COOH  CO— CO 

/  ^,J 

\ 
NO, 

In  other  words,  CO,  is  split  off;  at  the  same  time  a  reduction  of 
the  NO  J  group,  and  oxidation  of  the  side  chain  takes  place.  This  re- 
action is  similar  to  the  reaction  which  takes  place  when  bromine  is 
allowed  to  act  on  orthonitrotoluol,  viz  : 

CHj  COOH 

C,H^  +  4  Br  =  CeHg  Br,  +  2  H  Br. 

NO,  NH, 

Formation  op  Indigo  prom  Orthonitrophenylpropiolic  Acii>. 

If  a  very  dilute  alkaline  solution  of  the  acid  be  heated  to  boiling^ 
and  a  small  piece  of  grape  sugar  is  added  thereto,  the  liquid  first 
turns  blue,  and  then  follows  a  copious  precipitation  of  small  blue 
needles,  with  coppery  red  lustre.  These  needles  are  perfectly  pure 
indigo-blue.  The  yield  so  obtained  is  about  40^  of  the  propiolic 
acid  used. 

The  formation  of  indigo-blue  in  this  case  takes  place  as  follows  : 

First  the  alkali,  acting  on  propiolic  acid,  splits  off  CO,,  forming 

isatine,  which,  however,  on  being  treated  with  a  reducing  agent  as 

grape  sugar,  loses  an  atom  of  oxygen  and  forms  indigo-blue,  viz  : 

C.H,(NO,)  O,        =  CjHjNO,     +  CO, 

(Indigo.) 

C.H,(NO,)  O,        =  CjH.NO      +  0+CO, 
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Orthonitrophexylchlorlactic   Acid. 

This  acid  may  be  easily  prepared  by  passing  a  current  of  chlorine 
into  an  alkaline  solution  of  orthonitrocinnamic  acid.  The  mix- 
ture so  produced  is  composed  of  orthonitrochlorstyrol,  and  ortho- 
nitrophenylchlorlactic  acid,  from  which  the  latter  may  be  sepa- 
rated by  acidifying  the  mixture  and  then  extracting  the  orthonitro- 
phenylchlorlactic  acid  \inth  ether.  This  compound  appears  as  a 
white  crystalline  mass,  and  having  a  melting  point  of  119^ — 120®  C. 

Its  formula  may  be  represented  by 

NO. 

/ 

\ 
CjHCl.  COOH. 

This  compound  on  being  treated  with  reducing  agents,  such  as 
sodium  amalgam,  or  sulphate  of  iron  in  an  alkaline  solution,  forms 
indole. 

Orthonitrophentloxacrylic  Acid. 

NOg 

CgHOH.  COOH. 

This  compound  may  easily  be  produced  from  orthonitrophenyl- 
chlorlactic  acid,  by  treating  with  alcoholic  potash.  It  crystallizes 
from  hot  water,  in  flat  needles. 

If  heated  slowly  to  110°  C.  it  melts,  giving  off  CO,,  and  form- 
ing a  dark  blue  mass,  which,  on  being  treated  with  alcohol,  dissolves 
with  a  brown  color,  in  which  small  crystals  of  indigo-blue  remain 
suspended. 

Indigo-blue  may  also  be  derived  from  the  above  by  heating  its 
solution  with  phenol,  but  the  yield  of  coloring  matter  so  obtained 
is  quite  small. 

The  reaction  taking  place  here  may  best  be  explained  as  follows: 

C,H,N0g=CeH5N0+C0,+H,0+0. 

The  ease  with  which  orthonitropheiiylpropiolic  acid  is  converted 
into  indigo-blue,  with  such  mild  re-agents  as  grape  sugar,  appeared 
very  strange  to  Baeyer,  and  in  the  following  I  will  detail  the  exper- 
iments he  made  to  arrive  at  a  clear  understanding  of  the  above 
mentioned  re-action. 

By  treating  orthonitrophenylpropiolic  acid  with  strong HjSO^,  at 
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the  ordinary  temperature,  its  isomer  isa,togenic  acid  ether  is  ohtained, 
which  crystallizes  in  yellow  needles  and  melts  at  115*^  C. 

The  formation  of  this  compound  may  be  explained  by  the  follow- 
ing re-action  : 


C=C— COO.CgHj  O. 

C.l/  =  CeII,^C~C— COOCgll, 


\  .  \     I   / 

A  solution  of  nitrophenylpropiolic  acid  in  H^SO^,  on  being 
treated  with  reducing  agents,  forms  a  new  blue  dye-stuff,  called  in- 
doine.  Indoine  is  very  similar  to  indigo  blue  but  differs  from  it 
in  that  it  dissolves  in  strong  H^SO^  with  a  blue  color,  which,  on 
being  heated,  only  forms  a  sulpho  acid  with  great  difficulty. 

IN^OXYLIC    ACID    ETHER. 

This  body  is  produced  by  the  action  of  reducing  agents,  on 
isatogenic  ^cid  ether.  It  appears  in  the  sliape  of  thick  prisms,  and 
melts  at  120— 121°C. 

It  has  the  formula  Cj  qIIj  ^NOg. 

This  compound  on  being  rapidly  heated  forms  a  little  indigo- 
blue;  but  if  heated  to  lOO^'C.  with  strong  H^SO^  it  passes  over 
into  indigo  sulpho  acid  almost  quantitatively. 

On  being  fused  with  caustic  soda,  at  a  temperature  of  ISO*',  it 
forms  indoxylic  acid,  which  melts  at  160^C. 

Ethyl  indoxylic  acid  and  nitrotrosoethylindoxylic  acid  have 
likewise  been  produced^  but,  I  will  not  attempt  to  describe  their 
formation. 

The  following  formuhe  will  best  represent  the  compounds  just 
enumerated. 

iDdoxylic  acid.  Indoxylic  acid  ether. 

OH    H  OH    H 

II  II 

C.H.— C— C— COOH.         C-H.— C— C— COO.C-H. 

Etbylinolxylic  acid  ether.  Indoxyl. 

OC,H,  H  OH 

I      I  I 

C,H.— JD— C— C  00  H,  H.  C,H,— C— CH. 
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ORTHONITKOPIIENTIX:nLORLACTlC    AciD. 

This  acid  may  be  easily  prepared  by  passing  a  current  of  chlorine 
into  an  alkaline  solution  of  orthonitrocinnamie  acid.  The  mix- 
ture so  produced  is  composed  of  orthonitrochlorstyrol,  and  ortho- 
nitrophenylchlorlactic  acid,  from  which  the  latter  may  be  sepa- 
rated by  acidifying  the  mixture  and  then  extracting  the  ortbonitro- 
phenylchlorlactic  acid  with  ether.  This  compound  appears  as  a 
white  crystalline  mass,  and  having  ameltingpointof  119" — 120" C, 

Its  formula  may  be  represented  by 
NO, 

c.h/ 

\ 

C.HCI.COOH. 
This  compound  on  being  treated  with  reducing  agents,  such  as 
sodium  amalgam,  or  sulphate  of  iron  in  an  alkaline  solution,  forms 
indole. 

OSTHONITBOFHENYLOSACKTLIC  AciD. 
NO, 

CjHOH.  COOH. 

This  compound  may  easily  be  produced  from  orthonitrophenyl- 
chlorlactic  acid,  by  treating  with  alcoholic  potash.  It  crystallizes 
from  hot  water,  in  fiat  needles. 

If  heated  slowly  to  110°  C.  it  melts,  giving  off  CO,,  and  form- 
ing a  dark  blue  mass,  which,  on  being  treated  with  alcohol,  dissolves 
with  a  brown  color,  in  which  small  crystals  of  iadigo-blue  remain 
suspended. 

Indigo-blue  may  also  be  derived  from  the  above  by  heating  its 
solution  with  phenol,  but  the  yield  of  coloring  matter  so  obtained 
is  quite  small. 

The  reaction  taking  place  here  may  best  be  explained  u  follows: 
C„II,N05-CgII,N0+C0,-flI,0+0. 

The  e;ise  with  which  orthonitroplieiiylpropiolic  acid  ia  converted 
into  indigo-blue,  wilh  such  mild  re-ai^riii^  .h  uj^ipf  -i];;iii-.  ;i|.fu'ared 
very  strange  to  Baeyer,aDd  in  the  ^'^lll'.■.^  iii';  1  'i  ii)  id  ..nl  i 
iments  he  made  to  arrive  at  a  utintr    >ii.>lui*U'i-liu^  >^i  I 
mentioned  re-action. 

By  treating  orthouitroplg 
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the  ordinary  temperature,  its  isomer  isatogenic  acid  ether  is  ohtained, 
which  crystallizes  in  yellow  needles  and  melts  at  115"  C 

The  formation  of  this  compound  may  be  explained  by  the  follow- 
ing re-action  : 

C=C— COO.CjHj  O, 

C.HL  r=  C.H.^C-C— COOC.H, 

'  ,  ^     I  / 

NO,  N 

A  Bolntion  of  nitrophcnylpropiolic  acid  in  H,SO,,  on  being 
treated  with  reducing  agents,  forms  a  new  blue  dye-stuff,  called  in- 
doine.  Indoine  is  very  simitar  to  indigo  blue  but  differs  from  it 
in  that  it  dissolves  in  strong  H^SO^  with  a  blue  color,  which,  on 
being  heated,  only  forms  a  sulpho  acid  with  great  difficulty. 

IN  bo  XT  Lie    ACID    KTUEB. 

This  body  is  produced  by  the  action  of  reducing  agents,  on 
isatogenic  Ucid  ether.  It  appears  in  the  shape  of  thick  prisms,  and 
melts  at  120— ISl^C. 

It  has  the  formula  0,^11,, NO,. 

This  compound  on  being  rapidly  heated  forms  a  little  indigo- 
blue;  but  if  heated  to  lOO^C.  with  strong  H,SO,  it  passes  over 
into  indigo  sulpho  acid  almost  quantitatively. 

On  being. fused  with  caustic  soda,  at  a  temperature  of  180",  it 
forms  indoxylic  acid,  which  melts  at  leO^C 

Ethyl  indoxylic  acid  and  nitrotrosoethyiindoxylic  acid  have 
likewise  been  produced^  but,  I  will  not  attempt  to  describe  their 
formation. 

The  following  formulee  will  best  represent  the  compounds  just 


Indoxylic  acid  ellier. 
OH    H 

I         I 
C ,  H .  — C— C— COO.C,  H. 

OH 


00  H,  H, 


C.H,— C— OH, 

^     I     / 
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will  be  found  best  in  practice.  In  all  processes  it  is  advisable  to 
use  a  minimum  of  water,  and  to  have  all  waste  liquors  as  rich  in 
MgCl,,  and  as  poor  in  potassium  salts  as  possible  before  they  are 
rejected. 

All  methods  of  preparing  potassium  sulphate  from  these  salts 
must  compete  with  the  direct  method  of  the  Leblanc  process,  by 
which  the  alkaline  chloride  is  converted  into  sulphate,  and  are 
At  an  additional  disadvantage  in  comparison  with  it,  because  of  the 
loss  of  HCl  in  the  waste  liquors. 


ABSTRACTS. 

Abstracts  from  the  Comptes  Bendua,  by  A.  Bourgougnon. 

Complex  Function  of  Morphine,  and  its  Transformation 
into  Picric  Acid;  also  its  Solubility.  By  M.  Chastaing.  No. 
1.  (Jan.  2nd,  1882). — Action  of  alkalies.  Potassa,  soda,baryta  and 
lime  dissolve  morphia  in  the  proportion  of  one  equivalent  of  morphia 
for  one  equivalent  of  base.  The  solutions  evaporated  in  a  vacuum 
give  crystallized  products  containing  one  equivalent  of  base,  one 
equivalent  of  morphia  and   two  equivalents  of  water. 

Action  of  Nitric  acid.  Tetrahydrated  nitric  acid  at  a  temperature 
of  100^  C.  transforms  morphia  into  an  acid  with  the  formula 
OjjjjH^gNjOjg,  a  tetrabasic  acid  crystallizing  with  difficulty. 
Baryta  and  lead  salts  of  this  acid  contained  SH^O. 

Monohydrated  nitric  acid,  in  sealed  tubes  at  100^  C.  transform 
the  acid  Cg^HigNgOig  into  picric  acid. 

Solubility  of  morphia.  1  litre  of  water  at  0®  C.  dissolve  traces 
of  morphia,  at  10^,  0  gr.  10;  at  20<=*  0  gr.  20;  at  40^  0  gr.  40,  of 
crystallized  morphia.  The  solubility  of  morphia  at  40^  is  then  rep- 
resented by  a  straight  line,  but  above  45^^  the  solubility  is  repre- 
sented by  a  larger  number  than  the  elevation  of  temperature.  From 
45^  to  100^  the  curve  of  solubility  affects  a  parabolic  form. 

Carbonic  Etlier  of  Borneol.  By  M.  A.  Halleb.  No.  2.  Jan. 
9th,  1882. — This  ether  was  found  in  the  residues  of  preparation  of 
the  compound  described  by  the  author  under  the  name  of  Corneal 
Cyane.  When  pure  it  affects  the  form  of  very  light  white  needles 
or  hexagonal  tables,  insoluble  in  water  and  the  alkalies,  not  very  sol- 
nble  in  cold  alcohol,  soluble  in  boiling  alcohol,  ether,  chloroform, 
benzine,  glacial  acetic  acid.  Melting  point  215^  C.  and  sublimes 
without  decomposition.  Melted  with  caustic  potash  it  gives  potas- 
sium carbonate  and  borneol. 
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In  the  cold,  nitric  acid  is  without  action,  at  100^  C.  a  combina- 
tion takes  place  with  the  formation  of  an  oily  substance,  if  the 
temperature  is  raised  above  100^  there  is  a  decomposition  with  for- 
mation of  nitrous  vapors  and   production   of  camphor.     Formula, 

EBSential  Oil  of  Savory.  By  M.  A.  Hallsr.  No.  3.  (Jan.  16, 
1882. — This  essential  oil  is  obtained  from  Savory,  (Satureia  Montana 
L)y  it  is  a  mixture  of  hydrocarbons  and  phenols,  and  does  not  con- 
tain camphor;  it  is  a  liquid  of  an  orange  color,  not  very  fluid,  of  an 
aromatic  odor.  Sp.  gr.  0.7394  at  17°  C.  Rotatory  power  for  a 
stratum  of  200  ""•  is  LD=  — 6^5  at  17^  C.  Treated  withcaustic  so- 
da an  insoluble  hydrocarbon  is  produced;  if  after  the  separation  of 
the  insoluble  hydrocarbon,  the  alkaline  solution  is  acidified,  an  oily 
liquid  is  produced  which  distils  between  230^  and  245^  C.  After 
several  rectifications  a  liquid  is  obtained  boiling  at  232?— ^33^  C. 
Sp.  gr.  0.972  at  17^,  soluble  in  alcohol,  ether  and  alkalies.  It  has 
for  formula  CjoHj^O  and  is  isomeric  with  thymol. 

Diatomic  Alcohol  Derived  from  Beta-NaphthoL    By  6. 

Rousseau.  No.  3.  (Jan.  16,  1882.) — Beta-naphthol  treated  with 
chloroform  and  caustic  soda  in  solution  gives,  besides  an  aldelyde* 
a  white  product  characterized  as  a  pseudo-diatomic  alcohol. 

It  melts  at  230®C.  with  decomposition,  nearly  insoluble  in  benzine 
carbon  disulphide  and  acetic  acid,  it  is  dissolved  in   small   quantity 
in  ether  and  petroleum  naphtha. 

An  analysis  has  given  the  following  numbers. 

I.  n. 

C        86.01 85.94 

H         4.65 4.60 

The  calculation  for  Cj,  Hj^  Oj  gives 

C  85.16 

H  4.51 

Phosphoric  Acid  In  the  soils  of  the  North  of  France.  Bt 
A.  Ladurkau.  No.  3.  (Jan.  16,  1882.)  SlUcomolybdlc  Acid. 
By  p.  Parmbntieb.  No.  5.  (Jan.  30th,  1882.)— Obtained  by 
the  action  of  hydrochloric  acid  upon  silicomolybdate  of  sub- 
oxide of  mercury,  the  liberated  acid  gives  by  evaporation  large 
bright-yellow  cubo-octahedral  crystals  melting  at  about  45®, 
very  soluble  in  water  and  diluted  acids,  forming  crystallized  salts 
with  bases.  Its  composition  is  represented  by  SiO,  12  MoO,  4~  ^6 
HfO,  corresponding  to  the  silicotungstic  acid  of  Marignac. 
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Specific  Gravity  of  Vapor  of  Pyrosulftiryl  Chloride.    Br 

J.  OaiEB.     No.  5.  (Jan.   30th,  1882.)— Victor  Meyer's  and  Dumas* 
method  have  been  employed. 

The  first  method  gives  the  following  numbers:  3.88,  3.69,  3.99, 
3.69,  3.36;  mean  3.70  in  anilin  vapor.  The  results  obtained  in  sul* 
phur  or  mercury  vapor  do  not  differ  very  much;  they  are  3.72,  3.42, 
3.30.  By  Dumas*  method  the  numbers  obtained  are  3.87,  3.72, 
3.69,  3.70;  average  3.74  at  ordinary  pressure,  and  at  temperatures 
between  160^  and  200«^C. 

The  pressure  being  reduced  (200  to  300"*°*  of  mercury)  in  order  to 
obtain  a  decrease  of  temperature,  the  sp.  gr.  obtained  at  170^  were 
3.69,  3.75,  3.80,  3.69,  average  3.73.  The  vapor  weighed  was  ascer- 
tained by  analysis  to  be  a  pure  product. 

Researches  on  Pilocarpin.  By  M.  Chastaing.  No.  5.  (Jan. 
30th,  1882.) — ^Pure  pilocarpin  has  been  treated  with  melted  potassa> 
a  volatile  product  with  an  alkaline  reaction  was  formed,  giving  a  pre- 
cipitate with  a  slightly  acid  solution  of  platinum  chloride,  forming 
methylamin  chloroplatinate.  There  has  been  no  formation  of  a 
volatile  base  having  the  characteristics  of  conicin.  Under  the  in- 
fluence of  melted  potassa,  in  excess,  pilocarpin  furnishes  methyla- 
min, carbonic  acid,  butyric  acid,  and  traces  of  acetic  acid. 
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C.  Arnold,  New  York:  Apparatus  for  generating  ozone  (Germ. 
P.  15678,  Jan.  20,  1881).  Into  a  tray  of  glazed  earthenware  are 
placed  vessels  containing  pieces  of  phosphorus  and  water.  The  tray 
is  covered  with  a  bell  of  unglazed,  porous  earthenware.  Through 
this  bell  the  air  passes  in  and  the  ozone  passes  out  whilst  the  oxida- 
tion products  of  the  phosphorus  remain  inside  and  dissolve  in  the 
water  contained  in  the  glazed  tray. 

H.  Prkcht,  New  Stassfurt:  Methodof  preparing  magnesia^  pot- 
<U8ium  sulphide  and  potassium  sulphate  from  potassium-magnes- 
ium sulphate.  (Germ.  P.  15,747,  March  8,  1881).  The  manufacture 
of  potassium  sulphate  from  the  above  mentioned  double  sulphate 
by  heating  it  to  redness  by  carbon,  according  to  the  equation: — 
2  (K,SO^  MgSOJ  +  C  =  2  KjSO^  +  2  MgO  +  2  SO,  +  CO,; 
as  indicated  by  Schwarz   (Dingler's  polyt.  J.  vol.  219,  p.  352),  is 
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modified  so  as  to  first  produce  potassium  sulphide  in  the  mixture. 
This  sulphide  effects  the  decomposition  of  the  double  sulphate  with 
greater  energy,  rapidity  and  completeness. 

L  Egkstorff,  Hanover:  Jmproveme7it8  in  sdU  evaporating  pans 
and  method  of  filtering  brine.  (Germ.  P.  14,782,  Feb.  1, 1881). 
Mechanical  arrangement  for  protecting  the  steam  coils  from  <  the 
depositing  salt,  and  filtration  of  the  hot  brine  through  fiannel  before 
running  it  into  the  pan. 

A.  R.  Pechiney,  Salindres:  Method  of  preparing  chlorates. 
(Germ.  P.  15,493,  March  10,  1881).  By  the  usual  method  of  manu- 
facturing potassium  chlorate,  decomposition  of  the  product  result- 
ing from  the  action  of  chlorine  upon  milk  of  lime,  by  means  of  pot- 
assium chloride,  a  part  of  the  potassium  chloride  remains  dissolved 
in  the  calcium  chloride  mother  liquor,  after  the  crystallization  of 
the  potassium  salt.  In  order  to  reduce  this  loss  to  a  minimum  the 
inventor  removes  the  greater  part  of  the  calcium  chloride  from  the 
mixture  of  calcium  chlorate  and  chloride  before  adding  the  potas- 
sium chloride.  This  he  effects  by  evaporating  the  liquid  to  48°Be. 
and  cooling,  whereupon  calcium  chloride  crystallizes,  and  can  be 
removed,  or  by  adding  3  molecules  of  lime  for  1  molecule  of  calcium 
chloride  whereby  basic  chlorides  are  formed,  which  can  be  separat- 
ed from  the  liquid,  or  finally  both  operations  may  be  employed  con- 
secutively. 

C.  LucKOw,  Deutz:  Electrolysis  of  zinc  solutions  for  the  pur- 
pose oj  extracting  zinc  from  its  ores,  (Germ.  P.  14,256,  April  20, 
1880).  Concentrated  solutions  of  zinc  salts  are  electrolized.  The 
zinc  is  separated  in  grains,  and  the  acids  liberated  are  made  to  act 
upon  crude  or  wasted  zinc  ores  connected  with  the  anode  of  the 
battery.  Polarization  of  the  electrodes  is  neutralized  by  chemical 
or  mechanical  means. 

A.  Gublt,  Bonn:  Method  of  working  up  calamine  residues  and 
zinc  waste  by  trea^tment  with  gaseous  or  liquid  hydrochloric  acid  in 
combination  with  chlorides  of  the  alkalies  or  alkaline  earths,  (Germ. 
P.  15,012,  Dec.  5,  1880, 1st  additional  patent  to  No.  8,116).  The 
modification  of  the  original  patent  consists  in  the  employment  of 
gaseous  or  liquid  hydrochloric  acid  during  the  distillation  of  the 
zinc  chloride,  whereby  the  extraction  of  the  zinc  is  facilitated. 

P.  Manhbs,  Lyons:  Manufacture  of  r^ned  copper  from  cop* 
per  mattes  in  Bessemer  converters  by  the  use  of  reducing  agents. 
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(Germ.  P.  15,562,  Aug.  20,  1880).  Sulphurous  copper  ores  are 
melted  down  in  a  pit  furnace.  The  matte  obtained  is  treated  with 
air  in  a  converter  in  the  same  manner  as  pig  iron  in  the  Bessemer 
process.  The  operation  is  ended  when  evolution  of  sulphurous  acid 
has  nearly  ceased.  The  product  is  crude  copper.  To  refine  it, 
charcoal  powder  is  blown  in  with  the  air.  Modifications  of  the 
process  are  described  for  the  treatment  of  mattes  rich  in  iron  or  toa 
deficient  in  sulphur  to  produce  the  required  degree  of  fluidity. 

Max  Tschirneb,  San  Francisco:  Improvements  in  the  mamifaC' 
ture  of  explosive  compounds.  (Germ.  P.  15,508,  Feb.  6,  1880).  Pic- 
ric acid,  1  part;  tar,  1  part;  and  potassium  chlorate,  5  parts. 

I.  M.  Lewix,  Paris:  Use  of  eottoji  and  dextrine  for  theprepar- 
cUion  of  a  gelatinous  nitro-glycerine.  (Germ.  P.  15,073,  Jan.  18 
1881).  Purified  and  finely  divided  .cotton  is  mixed  with  5  parts  of 
dextrine  and  heated  under  pressure  in  a  closed  vessel.  The  jelly 
thereby  formed  is  dissolved  in  nitro-glycerine  to  the  extent  of  7 
per  cent.,  and  forms  a  mass  from  which  the  nitro-glycerine  will  not 
drain.  An  explosive  compound  is  formed  by  mixing  this  gelati 
nous  nitro-glycerine  with  nitre  and  sawdust. 

Chemische  Fabbik  aup  Actien,  Berlin:  Preparation  of  color- 
ing matters  from  sulphosalicylic  add,  (Germ.  P.  15,117,  Dec.  10,. 
1880,  and  Germ.  P.  15,889,  Mar.  18,  1881).  Sulphosalicylic  acid  is 
nitrated  by  means  of  nitrie  acid  of  sp.  gr.  1.35.  Stronger  nitric 
acid  eliminates  the  sulpho  group  with  formation  of  various  nitro- 
compounds. Nitro-sulphosalicylic  acid  and  its  soluble  salts  dye  silk 
and  wool  yellow.  The  coloring  power  is  augmented  by  the  intro- 
duction of  one  atom  of  bromine.  Excess  of  bromine  also  elimi- 
nates the  sulpho  group,  forming  dibromnitrosalicylic  acid. 

Sulphosalicylic  acid  also  reacts  with  phenols  to  form  coloring 
matters,  yielding,  for  instance,  with  resorcin  a  brownish-red  dye. 

With  diazo,  diazoamido,  and  amidoazo  compounds,  sulphosa- 
licylic acid  produces  red  dyes. 

In  Patent  No.  15,889,  the  method  of  preparation  of  the  bromine 
substitution  compounds  of  introsulphosalicylic  and  nitrosalicylic 
acids  is  claimed. 
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AND  SOME  OF  ITS  DERIVATIVES. 

By  James  H.  Stebbins;  Jr.,  S.  B.* 

It  will  be  needless  for  me  to  tell  you  what  indigo  is,  as  you  have 
probably  all  come  across  it,  and  know  whence  it  is  derived. 

I  will  therefore  only  give  you  a  graphic  description  of  how  this 
interesting  body  can  be  made  synthetically;  and  in  giving  you  this 
description,  I  can  do  no  better  than  quote  Baeyer's  wonderful 
experiments  : 

Baeyer  says  :  "The  first  thing  I  attempted  to  do  was  to  remove 
the  oxygen  in  isatine,  and  it  will  be  remembered  how  this  was 
accomplished,  in  1865  and  1S66,  by  the  conversion  of  isatjne  into 
dioxindole,  oxindole,  and  indole." 

It  was  then  tried  to  find  an  easier  method  for  the  production  of 
indole,  as  Baeyer  considered  it  to  be  the  basis  of  the  indigo  group. 

In  1868  Baeyer  obtained  it  directly,  by  treating  indigo  with  zinc 
dust ;  and  in  1869  he  produced  it  synthetically  from  nitrocinnamic 
acid  and  its  reduction  product. 

,  The  following  quotation  may  help  to  explain  Baeyer's  reasoning 
more  thoroughly  : 

"  If  it  is  desired  to  make  indole  synthetically,  it  becomes  neces- 
sary to  introduce  into  benzol  a  diatomic  carbon  chain  and  a  nitro- 
gen atom,  and  then  to  connect  the  one  with  the  other.  The  proper- 
ties hereby  necessitated  will  be  found  realized  in  nitrocinnamic  acid, 
which  has  been  deprived  of  carbonic  acid,  and  the  oxygen  of  the 
nitro  group  ;  and,  in  fact,  as  we  have  already  found,  nitrocinnamic 
acid  on  being  fused  with  potash  produces  indole." 

Shortly  after  this,  Kekule  informed  us  that  he  had  produced  in  a 
similar  way  isatine,  from  orthonitrophenylacetic  acid.  Baeyer  and 
Suida  then  examined  this  compound  more  closely,  and  came  to  the 
conclusion  that  dioxindole  and  oxindole  could  be  nothing  else  than 
the  anhydrides  of  orthoamido-amygdalic  acid  and  orthoamido- 
phenyl  acetic  acid.  A  synthetical  examination  soon  after 
followed,  and  showed  that  oxindole  by  oxidation  is  converted  into 
isatine  ;  which,  however,  was  shortly  afterwards  produced  by  Clai- 
aen  and  Shadwell,  by  a  new  and  convenient  synthetical  method. 

In  1870,  Baeyer  and  Emmerlin  converted  this  isatine  into  indigo, 
and  thus  solved  the  problem  he  had  so  long  been  working  at ;  but, 
as  the  materials  used  (phosphorous  trichloride,  phosphorous,  and 
acetyl  chloride)  were  quite  complicated,  he  strove  to  find  a  more 
simple  method  for  accomplishing  this  end,  and  finally  came  to  the 

*Read  at  the  January  Conversazione. 
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conclusion  that  it  would  be  better  to  first  treat  the  isatine  with 
phosphorous  pentachloride,  and  then  phosphorus,  or  some  other 
reducing  agent. 

It  was  then  tried  to  produce,  in  the  same  way,  indole  from 
oxindole  ;  and,  in  fact,  a  body  answering  to  the  formula  of  a 
dichlorindole  was  obtained. 

Without  taking  up  any  more  of  your  time  with  the  history  of 
Baeyer's  discoveries,  I  will  now  describe  some  of  the  products- 
which  may  be  converted  into  indigo  blue. 

ORTHONITBOCINNAMAC   ACID. 

This  acid  may  be  easily  prepared,  according  to  Beilstein  and 
Kull berg's  process,  and  likewise  the  separation  of  the  ortho  from 
the  paraiiitro  compound  by  means  of  ether. 

This  acid  bears  a  simple  relation  to  indigo,  as  may  be  seen  from 
the  following  formuloe  : 

Nitrocinnamic  Acid,     Indigo. 

C,  H,  NO^  =  Cg  Hj  NO  +  CO,  +  H^O 

ORTHONITBODIBROMCINNAMIC   ACID. 

This  acid  is  produced  by  treating  the  nitro  compound  with 
bromine  under  exclusion  of  sunlight. 

The  bromine  compound  crystallizes  in  short  colorless  needles, 
which  melt  at  180**  C,  under  decomposition  and  formation  of  a 
small  amount  of  indigo. 

This  body  was  found  to  have  the  formula  Cg  H^  (^^'g)  NO^  = 
orthonitrodibromcinnamic  acid. 

This  body  is  soluble  in  caustic  alkalies,  without  decomposition ; 
which,  however,  by  heat  is  converted  into  orthonitropropiolic  acid^ 
and  then  into  isatine.  By  heating  an  aqueous  solution  of  the  above 
acid  with  carbonate  of  soda,  a  small  amount  of  crystallized  indigo 
blue  is  the  result. 

ORTHONITBOPHENTLPBOPIOLIC   ACID. 

C.  H,  NO, 

The  bearing  of  orthonitrodibromcinnamic  acid  with  alkalies  dif~ 
fers  considerably  from  the  non-nitrated  compound,  inasmuch  as 
HBr  may  readily  be  removed  from  the  former,  whereas  from  the 
latter  it  can  only  be  removed  by  the  energetic  action  of  alcoholic 
potash  to  form  propiolic  acid.  The  propiolic  acid  is  prepared 
usually  from  an  aqueous  solution  of  the  dibrominated  compound 
by  treating  with  an  excess  of  caustic  soda  solution. 
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The  compound  is  then  thrown  down  by  means  of  an  acid,  and 
dried.  The  orthonitrophenylpropiolic  acid  so  obtained  appears  as 
little  colorless  needles,  melting  at  155 — 160^  C.  with  sudden 
decomposition. 

Orthonitrophenylaoetylen. 

This  compound  may  be  obtained  from  orthonitrophenylpropi- 
olic acid,  by  boiling  with  water  in  an  ascending  cooler.  It  crystal- 
lizes from  alcohol,  in  colorless  needles,  and  melts  at  81-82°  C. 

Formation  of  Isatine  from  Orthonitrophenylpropiolic  Acid. 
Isatine  may  be  obtained  in  abundance  by  boiling   a   solution  of 
orthonitrophenylpropiolic   acid  with   alkalies.     The   reaction   that, 
takes  place  here  may  be  explained  as  follows  : 

CEC— COOH  CO—CO 

/  ^.1 


CjH.  =  Cgll^^^^  =  Isatmd. 

NO, 

In  other  words,  CO,  is  split  off;  at  the  same  time  a  reduction  of 
the  NO 2  group,  and  oxidation  of  the  side  chain  takes  place.  This  re- 
action is  similar  t<»  the  reaction  which  takes  place  when  bromine  is 
allowed  to  act  on  orthonitrotoliiol,  viz  : 

CHj  COOH 

CjH^  +  4  Br  =  CjHj  Br,  +  2  H  Br. 

NO,  NH, 

Formation  op  Indigo  prom  Orthonitrophenylpropiolic  Acid. 

If  a  very  dilute  alkaline  solution  of  the  acid  be  heated  to  boiling, 
and  a  small  piece  of  grape  sugar  is  added  thereto,  the  liquid  first 
turns  blue,  and  then  follows  a  copious  precipitation  of  small  blue 
needles,  with  coppery  red  lustre.  These  needles  are  perfectly  pure 
indigo-blue.  The  yield  so  obtained  is  about  40^  of  the  propiolic 
acid  used. 

The  formation  of  indigo-blue  in  this  case  takes  place  as  follows  : 

First  the  alkali,  acting  on  propiolic  acid,  splits  off  CO,,  forming 

isatine,  which,  however,  on  being  treated  with  a  reducing  agent  as 

^ape  sugar,  loses  an  atom  of  oxygen  and  forms  indigo-blue^  viz  : 

C,H,(NO,)  O,         =  C^H^NO,     +  CO, 

andlgo.) 

C,He(NO,)  O,        =  CjHjNO      -h  0-hCO» 
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Orthonitropiienylchlorl ACTIO   Acid. 

This  acid  may  be  easily  prepared  by  passing  a  current  of  chlorine 
into  an  alkaline  solution  of  orthonitrocinnamic  acid.  The  mix- 
ture so  produced  is  composed  of  orthonitrochlorstyrol,  and  ortho- 
nit  rophenylchlorlactic  acid,  from  which  the  latter  may  be  sepa- 
rated by  acidifying  the  mixture  and  then  extracting  the  orthonitro- 
phenylchlorlactic  acid  with  ether.  This  compound  appears  as  a 
white  crystalline  mass,  and  having  a  melting  point  of  119^ — 120°  C. 

Its  formula  may  be  represented  by 

NO. 

/ 

\ 
CjHCl.  COOH. 

This  compound  on  being  treated  with  reducing  agents,  such  as 
sodium  amalgam,  or  sulphate  of  iron  in  an  alkaline  solution,  forms 
indole. 

Orthonitrophenyloxacrylic  Acid. 

NOg 

CgHOH.  COOH. 

This  compound  may  easily  be  produced  from  orthonitrophenyl- 
chlorlactic  acid,  by  treating  with  alcoholic  potash.  It  crystallizes 
from  hot  water,  in  flat  needles. 

If  heated  slowly  to  110*^  C.  it  melts,  giving  off  COg,  and  form- 
ing a  dark  blue  mass,  which,  on  being  treated  with  alcohol,  dissolves 
with  a  brown  color,  in  which  small  crystals  of  indigo-blue  remain 
suspended. 

Indigo-blue  may  also  be  derived  from  the  above  by  heating  its 
solution  with  phenol,  but  the  yield  of  coloring  matter  so  obtained 
is  quite  small. 

The  reaction  taking  place  here  may  best  be  explained  as  follows: 

C9H,NOg  =  C^H5NO+C05j+Il80+0. 

The  ease  with  which  orthonitrophenylpropiolic  acid  is  converted 
into  indigo-blue,  with  such  mild  re-agents  as  grape  sugar,  appeared 
very  strange  to  Baeyer,  and  in  the  following  I  will  detail  the  exper- 
iments he  made  to  arrive  at  a  clear  understanding  of  the  above 
mentioned  re-action. 

By  treating  orthonitrophenylpropiolic  acid  with  strong HgSO^,  at 
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the  ordinary  temperature,  its  isomer  isatogenic  acid  ether  is  obtained, 
which  crystallizes  in  yellow  needles  and  melts  at  115*^  C. 

The  formation  of  this  compound  may  be  explained  by  the  follow- 
ing re-action  : 

C=C— COO.CgHj  O, 

Cjl/  =  CeII^^C~C— COOCgHg 

NOg  N 

A  solution  of  nitrophenylpropiolic  acid  in  H^SO^,  on  being 
treated  with  reducing  agents,  forms  a  new  blue  dye-stuff,  called  in- 
doine.  Indoine  is  very  similar  to  indigo  blue  but  differs  from  it 
in  that  it  dissolves  in  strong  HgSO^  with  a  blue  color,  which,  on 
being  heated,  only  forms  a  sulpho  acid  with  great  difficulty. 

IN^OXTLIC    ACID    ETHER. 

This  body  is  produced  by  the  action  of  reducing  agents,  on 
isatogenic  Tacid  ether.  It  appears  in  the  shape  of  thick  prisms,  and 
melts  at  120— 121°C. 

It  has  the  formula  CjoIIj^NOg. 

This  compound  on  being  rapidly  heated  forms  a  little  indigo- 
blue;  but  if  heated  to  100"C.  with  strong  H^SO^  it  passes  over 
into  indigo  sulpho  acid  almost  quantitatively. 

On  being  fused  with  caustic  soda,  at  a  temperature  of  180*^,  it 
forms  indoxylic  acid,  which  melts  at  160^C. 

Ethyl  indoxylic  acid  and  nitrotrosoethylindoxylic  acid  have 
likewise  been  produced,  but,  I  will  not  attempt  to  describe  their 
formation. 

The  following  formulae  will  best  represent  the  compounds  just 
enumerated. 

Indoxylic  acid.  Indoxylic  acid  ether. 

OH    H  OH    H 

11  II 

C.H.— C— C— coon.         C.H.— C— C— COO.C-H. 

Ethytinolxylic  acid  ether.  Indoxyl. 

OC,H,  H  OH 
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Ethyl  iDdoxyl.  Nitrosoetbyl  indoxyl. 

O.CjH,  O.C.H, 


C ,  H^— C— C  H  J  C ,  H^— C— CH.NO 

.    / "  '  .      'V 

Indoxyl ic  acid  on  being  heated  as  high  as  its  melting  point  with 
Hg  S  O^,  gives  off  COg.  and  passes  over  into  indoxyl. 

If  indoxyl  be  dissolved  in  dilute  KOH.  and  exposed  to  the  air, 
indigo-blue  is  formed,  which  falls  out  as  a  blue  precipitate. 

A  mixture  of  indoxyl  and  ortbonitrophcnylpropiolic  acid,  on 
being  treated  with  Hg  SO^  forms  indoine. 

Indoxyl  and  nitrophenylpropiolic  acid  on  being  treated  with 
Nag  CO 3  are  immediately  converted  into  indigo-blue. 

A  mixture  of  indoxyl  and  isatine  in  alcoholic  solution,  on  being 
treated  with  Na^  CO  3  forms  indirubine,  wllich  appears  as  brownish- 
red  needles,  with  metallic  lustre. 

Thus  far  we  have  only  considered  the  formation  of  indigo-blue 
from  a  theoretical  point  of  view,  and  I  will  now  try  to  describe  the 
way  it  is  made  upon  a  large  scale,  or,  rather,  the  manner  in  which 
it  may  be  produced,  and  fixed  in,  or  upon  the  fibre  of  materials 
at  the  same  time. 

The  formation  of  indigo-blue  within  the  fibre  of  materials  to  be 
printed,  depends  upon  the  facility  with  which  orthonitrophenyl 
propiolic  acid  is  converted  into  indigo-blue,  by  the  action  of  reduc- 
ing agents. 

The  reducing  agents  more  commonly  used  are  grape  sugar,  and 
especially  the  xanthates  of  soda  or  potash. 

In  other  words,  to  print  a  pretty  blue  upon  calico,  the  orthonitro- 
phenylpropiolic  acid  is  mixed  up  with  a  starch  thickening,  and 
xanthate  of  soda,  and  borax,  and  then  printed  in  the  usual  way  up- 
on the  calico.  This  is  allowed  to  dry,  and  then  heated  to  100^'C. 
for  a  certain  length  of  time,  which  process  develops  the  color 
within  the  fibre. 


PROCEEDINGS   OF   THE   AMERICAN   CHEMICAL 

SOCIETY. 

Adjourned  meeting  held  Friday^  May  19<A,  1882. 

The  meeting  was  called  to  order  at  8:40  P.  M.,  Dr.  Chas.  A. 
Doremus  in  the  chair. 

The  first  paper  of  the  evening,  "  On  the  Examination  of  Some  of 
the  Methods  for  the  Determination  of  Phosphorus  in  Iron  Ores," 
by  Dr.  E.  Waller  was  then  read. 

After  giving  the  results  obtained  by  methods  suggested  or  recom- 
mended by  Prof.  Classen  and  M.  Derome,  Dr.  Waller  stated  that 
he  found  a  fusion  of  the  pulverized  ore  with  2  to  3  times  its  weight 
of  acid  sulphate,  finally  using  the  blast  lamp,  afforded  the  phos- 
phoric acid  in  the  ore  in  a  form  soluble  in  dilute  nitric  acid,  from 
which  it  could  be  separated  by  molybdate  solution. 

Dr.  Prochazka  spoke  of  the  advantages  of  using  Finkener's 
process  {Berichte  Deut,  Chem.  Ges.  xi.  1638),  in  which  most  mineral 
acids  can  be  used  as  solvents  ;  and  further  stated  that  in  applying 
this  process,  hydrochloric  acid  did  not  interfere  with  the  precipita- 
tion of  phosphoric  acid.  To  get  a  complete  and  rapid  prscipita- 
tion,  the  solution  should  contain  at  least  20  per  cent,  of  ammonium 
nitrate. 

After  some  questions  by  Mr.  Pitkin,  the  second  paper,  "  Report 
of  Progress  in  Industrial  Chemistry,"  by  A.  A.  Brenneman,  was 
read  by  the  Recording  Secretary. 

Prof.  Brenneman  described  improvements  in  the  manufacture 
of  carbonate  of  soda,  alum,  Ac,  giving  an  interesting  account  of 
each. 

After  some  remarks,  Dr.  Waller  exhibited  a  piece  of  apparatus 
designed  by  Wm.  Bettel,  of  England,  for  the  estimation  of  nitrogen 
in  water,  beer,  &c.  The  important  feature  of  the  apparatus  con- 
sisted in  a  peculiarly  constructed  copper  flask,  in  which  by  a  con- 
tinuous  operation  the  ammonia  is  distilled  off,  and  (indeed)  a 
eombustion  of  the  residue  with  caustic  soda  is  effected.  It  is 
•claimed  by  the  inventor  to  give  good  results. 

After  which  the  meeting  adjourned. 

James  H.  Stebbixs,  Jb., 
Recording  Secretary. 
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XV.    AN  EXAMINATION  OF  SOME  OF    THE   METHODS 
FOR  DETERMINING  PHOSPHORUS  IN  IRON  ORES. 


By  E.   Waiter,  Ph.  D. 

The  present  investigation  was  undertaken  with  a  view  to  obtain 
a  more  rapid  method  of  determining  phosphorus  than  those  at  pres- 
in  use,  by  utilizing  some  suggestions  which  have  recently  been 
made. 

Two  lines  of  experiment  were  followed  :  That  sugested  by  Prof. 
Classen  ( Quantitative  Analyse  auf  Electrolytischem  Wege^  Aachen 
1882),  and  that  of  M.  P.  Derome  {Comptes  Bendus,  LXXIX,  925 
translated  in  Chem,  News,  XL,  292). 

For  the  purpose  two  limonites  were  taken,  which  by  ordinary 
methods  of  analysis  yielded  as  follows  : 

"High"  '   "Low" 

Fe  64.50  52.35 

P  1.06  0.08 

These  had  been  pulverized  and  passed  through  an  "  80  mesh  '* 
sieve. 

Electrolytical  Separation  (Classen). 

In  this  the  idea  was  to  separate  the  iron  by  the  use  of  the  bat- 
tery, thus  incidentally  determining  the  percentage  of  iron,  and  then, 
in  the  solution  thus  freed  from  the  disturbing  influence  of  such 
large  quantities  of  iron  (relative  to  the  amount  of  phosphorus),  to 
determine  the  phosphorus. 

An  experiment  with  an  indefinite  amount  of  ferric  chloride 
showed  that  it  took  about  two  hours  to  deposit  a  little  over  0.5  gm. 
of  iron  by  the  battery.  The  conditions,  as  specified  by  Prof.  Clas- 
sen, are  that  the  solution — nearly  neutralized — must  receive  the 
addition  of  a  large  excess  of  ammonium  or  potassium  oxalate,  and 
that  the  electrolysis  shall  be  carried  on  in  the  solution  heated  to 
about  80°  C.  Three  freshly  charged  Bunsen  cells,  of  about  3  pints 
capacity  each,  were  used.  Prof.  Classen  states  that  enough  oxalate 
must  be  used  to  form  the  double  oxalate  (of  iron  and  ammonia  or 
potassa)  and  then  3  or  4  gms.  more  of  the  oxalate  must  be  added. 
The  action  of  the  battery  converts  the  oxalate  into  bi-carbonate> 
and  any  deficiency  of  oxalate  is  soon  perceived  from  the  appear- 
ance of  flocculent  masses  of  ferric  hydrate  in  the  solution.  It  wa» 
found  that  considerably  more  oxalate  in  excess  had  to  be  used  than 
the  amount  specified  by  Dr.  Classen. 
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As  so  much  oxalate  was  required  it  was  not  deemed  possible — 
even  with  a  platinum  dish  of  over  250  e.c.  capacity — to  use  more 
than  1  gm.  of  ore  for  the  determination.  The  ore  was  fused  with 
alkaline  carbonates,  dissolved  in  dilute  IICl,  and  evaporated  down 
to  separate  silica,  taken  up  with  dilute  HCl,  filtered,  nearljr  neu- 
tralized, and  the  oxalate  added,  in  the  first  experiment  on  the 
"  High  "  ore  only  ammonium  oxalate  was  used,  and  in  this  cai^e, 
after  a  certain  time,  a  flocculent  precipitate  of  ferric  hydrate  f ormed^ 
which  refused  to  dissolve  on  addition  of  more  alkaline  oxalate,  or 
to  reduce  to  metallic  iron,  though  the  battery  was  allowed  to  act 
upon  it  all  night.  The  solution,  with  pr*3cipitate,  was  therefore 
poured  off  and  examined  for  phosphoric  acid. 

The  substitution  of  potassium  oxalate  in  part  for  ammonium  ox- 
alate, a  proceeding  suggested,  though  not  insisted  upon,  by  Prof. 
Classen,  remedied  this  difficulty,  though  the  amount  of  oxalate 
necessary  was  so  great  that  the  solution,  when  cold,  was  nearly 
solid  with  the  interlocking  crystals  of  the  alkaline  salts. 

The  action  of  the  battery,  aided  by  the  temperature  necessary, 
(80"^  to  100^  C.)  kept  the  solution  in  such  a  lively  state  of  effervesence 
that  some  of  the  solution  was  inevitably  lost  mechanically.  When 
the  solutions  gave  no  reaction  for  iron  they  were  poured  off,  the 
dishes  rinsed  with  hot  water,  and  finally  with  alcohol  and  ether. 
The  deposited  iron  was  not  quite  smooth,  apparently  containing 
granules  of  what  was  probably  alumina  hydrate  or  phosphate, 
w^hich  tenaciously  adhered,  and  in  some  cases  appeared  to  be  par- 
tially covered  with  a  coating  of  metallic  iron.  The  solutions  also 
were  slightly  turbid,  apparently  from  the  presence  of  alumina  com- 
pounds. These  solutions  were  evaporated  down  twice  with  con- 
centrated nitric  acid,  then  diluted  and  filtered  into  a  molybdate  so- 
lution containing  10  or  more  gms.  of  ammonium  nitrate;  the  molyb- 
date precipitate,  after  heating  for  some  hours,  filtered  off,  washed, 
dissolved  in  ammonia  and  the  phosphoric  acid  separated  by  magne- 
sia mixture.     The  results  were  : 

Fe 

P  (Fe  partly  separated) 
P  (Fe  entirely  separated) 

Prof.  Classen  remarks  (p.  29) : 
electrolytic  method  gives  but  little  advantage  in  the  determination 
of  phosphoric  acid.  In  this  case  a  precipitation  of  that  constituent 
in  a  separate  portion  with  molybdate  solution  is  to  be  preferred.** 


High  " 

*'  Low  " 

56.01 

50.45 

1.04 

0.988 

0.089 

"In  presence 

of  alumina  the 
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The  observation  might  obviously  have  been  applied  to  the  determin- 
ation of  iron  also. 

Sulphate  Method  (Derome). 

M.  Derorae's  method  consists  in  fusing  the  mixture  of  ferric 
oxide,  alumina  and  phosphoric  acid,  (precipitated  by  ammonia  or 
basic  acetate),  with  five  to  six  times  its  weight  of  dry  sodium  sul- 
phate over  a  blast  lamp  for  8  to  10  minutes,  and  then  extracting 
with  water.  In  the  solution  thus  obtained  it  is  asserted  that  the 
phosphoric  acid  can  be  directly  precipitated  with  magnesia  mix- 
ture. The  ores  were  fused,  Ac,  as  above  described,  and  the  amount 
of  filtrate  from  silica,  representing  1  gm.  of  ore,  precipitated  with 
ammonia,  washed,  dried,  ignited  and  fused  as  prescribed.  To  in- 
sure the  change  to  sodium  phosphate,  the  fusion  was  kept  up  .for 
15  minutes  at  the  highest  attainable  heat  of  the  blast  lamp. 

The  water  solution  was  found  to  contain  small  amounts  of  iron 
and  manganese,  possibly  some  other  compounds,  so  that  the  addition 
of  magnesia  mixture  gave  a  precipitate  containing  much  beside 
pure  magnesium  ammonium  phosphate,  and  it  was  found  necessary  ' 
to  separate  by  molybdate  solution  before  using  the  magnesia  mix- 
ture. The  precipitate,  taken  just  as  it  was,  after  ignition,  appeared 
to  be  too  coarse  to  permit  of  the  satisfactory  action  of  th^  sulphate, 
so  in  one  experiment  it  was  pulverized  finely  before  fusing.  The 
results  for  phosphorus  were  : 

*'High."        "Low." 

Precipitate  fused  direct 0.669     0.028 

"  pulverized  and  fused 0 .  058 

Experiments  were  also  made  as  to  the  effect  of  fusing  the  ore 
direct  with  the  neutral  sulphate.  On  account  of  the  presence  of 
small  amounts  of  lime  (under  1  per  cent.),  the  mass  after  fusing 
was  extracted  with  acid.  Hot  acetic  acid  took  out  much  of  the 
phosphoric  acid  which  refused  to  dissolve  in  water,  but  interfered 
perceptibly  with  the  precipitation  by  molybdate  solution.  Dilute 
nitric  acid  was  found  to  dissolve  what  would  dissolve  out  satis- 
factorily, the  greater  part  of  the  iron  oxide  remaining  undissolved 
in  crystalline  scales.     ITie  results  were  : 

High.  Low. 

Ore  fused  with  Na^  SO^ 0.356     0.0194 

The  use  of  some  acid  sulphate  was  then  tried;  3  gms.  of  each  ore 
were  fused  with  3  gms.  Na  HSO^  at  a  low  red  heat  until  fumes 
ceased  to  come  off  ;  then  3  gms.  Na,  SO^  were  added,  and  the  whole 


MSTHOBS  FOR  DETERMINING  PHOSPHORUS  IN  IRON  ORES.  91 

f ased  at  the  highest  heat  of  the  blast  lamp  for  ten  minutes.  On 
cooling  the  mass  was  extracted  with  about  200  c.c.  of  water,  to  which 
was  added  10  c.  c.  cone,  nitric  acid,  and  after  heatint^  for  half  an 
hour,  at  just  short  of  boiling,  the  solution  was  filtered  into  molyb- 
date  solution  into  which  some  10 — 15  gm,  of  crystals  of  ammonium 
nitrate  had  been  thrown,  &c.,  the  phosphorus  being  finally  weighed 
as  the  magnesium  compound.  (See  result  below).  The  neutral 
sulphate  appeared  to  give  but  little  advantage,  and  in  this  case  the 
proportion  of  acid  sulphate  was  evidently  insufficient  to  completely 
disintegrate  the  ore.  The  experiment  was  therefore  repeated, 
using  three  times  as  much  Na  HSO^  as  ore  ;  fusing  for  some  time 
(one  hour  or  a  little  over)  at  a  low  heat  until  fumes  had  almost 
ceased  to  come  off,  and  then  using  the  blast  lamp  for  full  ten  min- 
utes, extracting  with  dilute  nitric  acid,  &c.,  as  before.  The  results 
in  the  two  last  experiments  were  : 

Hi^h.         Low. 

Ore  fused  with  equal  weights,  NaHSO^  and  Na^  SO^,  0 .  98  0 .  067 
Ore  fused  with  three  times  its  weight.  Nail  SO^,  1.05     0.083 

This  last  mode  of  procedure,  then,  appears  to  be  satisfactory  for 
a  rapid  method  of  determining* phosphorus  in  an  iron  ore.  The 
amount  of  iron  going  into  solution  in  the  nitric  acid  is  extremely 
small,  so  that  that  disturbing  influence  is  removed.  I  propose 
making  further  experiments  on  the  application  of  this  method  to 
titaniferous  and  other  ores,  and  to  bar  iron  and  steel. 
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SOCIETY. 

Hoom  1  University  Building^  N',  Y.^regular  meeting  June  3o?,1882. 

Dr.  A.  R.  Leeds  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read,  and  after  some 
corrections,  were  approved. 

The  minutes  of  the  meeting  of  the  Board  of  Directors  on  May  9, 
1882.  were  then  read. 

The  following  gentlemen  were  then  unanimously  elected  as  regu- 
lar members : 

G.  E.  Bailey,  proposed  by  M.  Benjamin,  W.  Rupp  and  A.  H. 
Elliott;  Dr.  Wm.  Strattford,  of  the  -College  of  the  city  of  New- 
York,  proposed  by  Chas.  A.  Doremus,  Jas.  H.  Stebbins  Jr.,  and  A. 
R.  I^eeds;  H.  Edward  Stockbridge,  proposed  by  E.  H.  Goessmann, 
H.  Endemann,  and  Jas.  H.  Stebbins  Jr.;  J.  E.  Mallett,  Hoffman 
House,  N.  Y.,  proposed  by  C.  A.  Doremus,  Jas.  H.  Stebbins  Jr. 
and  A.  R.  Leeds. 

As  associate  member: 

Y.  Polledo,  School  of  Mines,  Columbia  College,  proposed  by 
T.  O'C.  Sloane,  Jas.  H.  Stebbins  Jr.  and  A.  H.  Elliott. 

The  Librarian  reported  that  Nos.  ]  to  9  of  the  Cheniiker  Zeituiig^ 
and  also  some  numbers  of  the  B^rlchte  der  DeiUschen  Chern.  Ges. 
were  missing,  and  had  been  improperly  removed  from  the  library. 

After  which  the  following  paper  was  read:  On  "Acetate  of 
Lime,  its  manufacture  and  analysis,"  by  Messrs.  C.  M.  Stillwell  and 
T.  S.  Gladding. 

Dr.  Waller  remarked  that  the  presence  of  acetic  acid  interferes 
decidedly  with  the  precipitation  of  phosphoric  acid  by  molybdate 
solution. 

Mr.  Stillwell  replied  that  he  overcame  this  difficulty  by  using 
large  quantities  of  ammonium  nitrate. 

Dr.  Grothe  asked  if  the  authors  had  noticed  the  presence  of 
acetone  in  the  products  6i  the  decomposition  of  acetate  of  lime  by 
heat. 

Mr.  Stillwell  said  he  had  not  noticed  it  particularly,  since  his  at- 
tention had  been  confined  simply  to  the  loss  of  acetic  acid. 

Dr.  Squibb  remarked  that  it  was  not  necessary  to  carbonize  the 
wood,  but  that  all  the  acetic  acid  could  be  obtained  at  a  much 
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lower  temperature,  (about  160  to  200**  C.)  and  the  products  then 
contain  no  acetone. 

For  the  analysis  of  sodium  acetate  he  uses  a  glass  retort  covered 
with  copper  gauze,  and  heats  it  on  one  side  to  prevent  frothing 
and  bumping.  He  uses  10  gms.  of  the  acetate  with  20  c.c.  of  water, 
and  10  c.c.  sulphuric  acid;  after  distilling  off  10  to  15  c.c.  of  liquid, 
the  distillation  is  inteiTupted, — about  20  c.c.  of  water  are  added  to 
the  retort,  and  10-15  c.c.  of  liquid  again  distilled  over.  This  is  re- 
peated a  third  time  when  all  the  acetic  acid  will  have  come  over, 
without  trouble  from  frothing  or  bumping  during  distillation. 

Dr.  Squibb  further  remarked  that  he  used  in  his  factory,  retorts 
20  feet  long,  2  feet  wide,  and  10  feet  deep,  holding  2^  cords  of 
wood,  and  heats  them  in  a  hot  air  bath.  During  the  first  twelve 
hours,  only  water  is  given  off.  In  about  24  hours  the  acetic  acid 
begins  to  distill  over,  the  process  being  completed  in  6  to  7  days 
for  each  retort. 

Seasoned  oak  is  preferred,  and  any  admixture  of  softer  woods 
diminishes  the  yield  of  acetic  acid.  Chestnut  is  notable  in  this  re- 
spect. 

Throughout  the  active  heating,  but  more  copiously  toward  the 
end,  a  gas,  colorless  and  odorless  (and,  so  far  as  tested,  unin- 
flammable), comes  over,  having  anaesthetic  properties.  •  This  gas 
adheres  to  the  wood,  after  the  charge  is  cooled  and  drawn,  and 
seems  to  be  a  reason  why  small  vermin  will  not  remain  near  it.> 
If  the  charge  is  heated  too  long,  smoke  appears  at  the  exit  pipe  and 
carbonization  of  the  wood  begins  at  the  centre  of  the  top  of  the 
charge,  extending  inV-shape  toward  the  bottom.  When  once 
started  this  carbonization  proceeds  spontaneously  without  further 
application  of  heat.  Indeed  it  is  sometimes  found  difficult  to 
check  it,  even  by  the  liberal  application  of  cold  water  to  the  out- 
side of  the  retort. 

In  the  course  of  the  operation,  when  properly  managed  the 
charge  shrinks  one  third  of  its  volume.  4000  lbs.  of  wood  yield 
about  2800  lbs.  of  residue.  The  residue  retains  all  the  appearances 
of  the  wood  before  distillation,  only  that  it  becomes  walnut-colored 
and  it  has  the  same  elementary  composition  as  that  of  kiln-dried 
wood.  It  is  brittle  and  not  well  adapted  to  construction,  but  forms 
a  most  excellent  fuel  for  many  purposes,  especially  for  kindling 
anthracite  coal.  The  distillate  is  neutralized  with  soda  ash  and 
distilled  to  about  one-fortieth  its  volume.  The  first  product  is 
crude  wood  spirit.     This  is  redistilled,  and  gives  rectified  wood 
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spirit,  and  lastly  wood  oils,  which  contain  large  quantities  of  f ur- 
furol  and  no  acetone.  The  wood  oils  are  separated  by  passing  the 
last  portions  of  distillate  into  water.  The  rectified  m  ood  spirit 
contains  about  80  ^  of  methyl  acetate,  and  when  saponified  gives 
a  very  pure  methyl  alcohol. 

One  cord  of  well-seasoned  wood  will  afford  1200  to  1400  lbs.  of 
liquid  products.  A  cord  of  oak  yields  60  to  70  Ibs.of  glacial  acetic 
acid. 

Dr.  Squibb  further  remarked  that  there  was  no  process  commer- 
cially practicable  for  obtaining  pure  a^'Ctic  acid  from  pyroligneous 
acid,  or  acetate  of  lime,  but  only  from  acetate  of  soda.  Mr. 
Parker  remarked  that  he  had  tried  a  process  for  making  acetic 
acid  by  heating  wood  fibre  with  steam,  under  a  pressure  of  60  lbs. 
at  275**  C.and  confirmed  Dr.  Squibb's  observations  on  the  deteriora- 
tion of  the  woody  fibre,  and  also  the  impracticability  of  making 
pure  acetic  acid  from  pyroligneous  acid. 

Dr.  Grothe  remarked  that  in  distilling  acel4)ne  with  bleaching 
powder,  he  had  obtained  chloroform  simultaneously  with  calcium 
acetate. 

Dr.  Doremus  brought  up  the  question  of  giving  reprints  of  papers 
to  members.  After  some  discussion  Mr.  Casamajor  moved  that 
"  those  members  who  desire  reprints  of  their  papers  shall  notify  the 
committee  on  papers  and  publication,  who  may  make  arrangements 
to  have  them  supplied  at  the  expense  of  the  authors."     Carried. 

After  which  the  society  adjourned  to  September  1st,  1882. 

Abthub  H.  Elliott, 

Rec.  Sec.  pro  tern. 


XVI.     ACETATE   OF  LIME— ITS  MANUFACTURE    AND 

ANALYSIS. 


By  Stillwbll  &  Gladding. 

Acetic  acid  and  its  compounds  hold  a  very  important  place  in 
the  arts  and  manufactures.  They  are  extensively  used  in  many 
branches  of  industry,  as,  calico-printing  and  dyeing,  in  the  treat- 
ment of  gums,  in  the  manufacture  of  paints  and  varnishes,  etc. 
Acetic  acid  is  well  known  in  the  fonn  of  vinegar. 

It  may  be  formed  in  three  ways :  (a)  by  acetous  fermentation, 
chiefly  used  for  the  making  of  vinegar;  {b)  by  destructive  distilia- 
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tion  of  wood,  yielding  crude  pyroligneous  acid  and  by  further 
treatment,  acetates  of  iron,  lime,  lead,  soda,  etc. ;  (c)  by  the  dis- 
tillation of  various  metallic  acetates  with  sulphuric  or  hydrochloric 
acid,  yielding  the  pure  acid  of  commerce. 

We  will  confine  ourselves  for  the  present  to  the  second  method  of 
obtaining  this  acid — by  the  destructive  distillation  of  wood: 

"  Wood  consists  essentially  of  woody  fibre  or  cellulose,  a  small 
amount  of  mineral  matter  and  sap  and  a  variable  amount  of  hygro- 
scopic water.  The  woody  fibre  constitutes  about  95  ])er  cent,  of  dry 
wood,  and  is  composed  of,  in  100  parts:  carbon,  44.45;  hydrogen, 
6.17;  oxygen,  49.38.  The  sap  consists  chiefly  of  water,  holding 
organic  and  inorganic  matters  partly  in  solution  and  partly  sus. 
pended.  The  inorganic  constituents  of  the  sap  (the  ash  left  after 
the  incineration  of  the  wood)  are  the  same  in  all  kinds  of  wood. 
In  practice  it  is  assumed  that  wood  leaves  about  1  per  cent,  of  ash; 
but  there  is  a  difference  for  certain  portions  of  the  tree,  the  trunk 
yielding  about  1.23  per  cent,  of  ash,  the  branches  and  knotty  parts 
1.34  and  1.54,  and  the  roots  2.27  parts  of  ash  respectively. 

Wood  dried  at  266°  Fah. — at  which  temperature  all  the  hygro' 
Bcopic  water  is  driven  off — is  composed  of  : 

50  parts  of  carbon  (inclusive  of  one  part  ash). 
50        *'        chemically  combined  water." 

In  the  process  of  dry  distillation  the  hygroscopic  moisture  of  the 
wood  is  first  driven  off.  As  the  heat  increases,  acetic  acid  and 
water  are  formed  by  the  decomposition  of  the  wood,  then  follow 
the  tar  and  volatile  oils  and  at  a  still  greater  heat  carbonic  acid^ 
carbonic  oxide  and  marsh  gas  appear.  The  remainder  of  the  car- 
bon irt  left  in  the  retort  in  the  form  of  charcoal. 

The  following  table  from  Wagner's  Chemical  Technology,  shows 
at  a  glance  the  numerous  and  complex  products  which  are  formed 
daring  the  destructive  distillation  of  wood: 

Acetvlen.    Carbonic  oxide. 
£la.>l.     CarlK)nic  acid. 


'1.  Real  wood. 


Wood. 


Y 


a,  IlluminatiDg  gas.  ■> 


Henzol.     Marnli  irns. 
Naplilhalin.    (?)  Hydrogen. 


Hygroscopic- 
water. 


b.  Tar. 


'Benzol.     Oxyphenic  aci '. 
Naplitlialin.(?)  Cre»*ylic  acid» 
Paraffin      Plilorylic  acid. 
Keten.  fimpyreumatic  renins. 
Carbolic  acid.     Creorote. 


.  p. 

1" 


^d.  Wood  charcoal. 
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Woods  differ  greatly  in  the  amount  of  water  which  is  present  in 
them.  The  following  table  by  Schuebler  and  Hartig  shows  the 
amount  of  water  present  in  some  freshly  cut  woods: 

Hornbeam 

Willow, 

Ash, 

Birch, 

Oak, 

Pine, 

Red  Beech, 

Elm, 

Larch, 

White  Poplar, 

Different  woods  yield  different  results,  hence  the  wood  selected 
must  be  chosen  with  reference  to  the  nature  of  the  products  desired. 
If  the  charcoal  is  to  be  used  for  making  powder,  alder,  willow  and 
dogwood  are  used  ;  if  for  heating,  oak  and  beech  ;  if  for  pyroligne- 
ous  acid  alone,  birch,  thorn,  and  apple.  Oak  holds  the  first  place 
and  beech  the  second  when  we  take  into  account  all  the  products 
obtained — charcoal,  acetic  acid,  naphtha,  and  tar. 

The  following  table,  by  Stolze,  shows  the  various  products 
obtained  from  different  woods  : 

896  lbs.  wood.  Charcoal. 

Beech 84 

Walnut 72 

Birch,  cut  3  years. . .  70 

Oak 91 

Ash 90 

Apple 70 

WychElm 70 

Maple 77 

The  average  production  of  three  works  in  Paris  gave  from  4,000 
pounds  of  beech  and  oak  :  Charcoal,  1,014  lbs.  ;  Acid  liquor,  2,335 
lbs.,  sp.  gr.,  1.027,=dry  acetate  of  lime,  416  lbs.;  tar,  330  lbs. 

When  wood  is  distilled  in  close  cylinders,  the  charcoal  obtained 
is  about  25  per  cent,  of  the  weight  of  the  harder  woods,  as  oak  and 
beech,  or  about  three-fifths  of  the  total  carbon  present ;  the  liquid 
part  is  about  53  per  cent.,  containing  about  one-fifth  of  the  carbon ; 
the  gases  contain  the  remaining  one-fifth  of  the  carbon.     Of  the 


Acid  Liquor. 

8p.  Gr. 

Dry 
Acetate  or  Lime. 

180   .. 

..    1.029    .. 

25 

150   .. 

..  1.018  .. 

Ui 

120   ... 

..   1.031   .. 

13 

......      JLi/V/      *  .  I 

.   1.022   .. 

24 

190   ... 

..   1.024  .. 

22 

200   .. 

..  1.017  .. 

18 

180   ... 

..  1.018   .. 

16 

145   .. 

..   1.018   .. 

20 
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liquid  products,  acetic  acid  equals  about  3  or  4  per  cent,  of  the 
harder  woods,  the  naphtha  about  1  per  cent,  and  the  tar  7^  per 
cent. 

The  time  occupied  in  firing  a  charge  is  from  twelve  to  sixteen 
hours;  the  latter  tim6  is  preferable,  since  a  slow  carbonization  yields  a 
larger  product.  The  amount  of  charcoal  obtained  depends  largely 
on  the  length  of  time  occupied.  The  following  table,  by  Karsten, 
gives  the  results  of  some  experiments  upon  air-dried  timber  : 

CHARCOAL. 

SPECIES  OF  WOOD  USED.  . ' — - — * 

By  quick  charging.  By  slow  charging. 

Young  oak 16.54  25.00 

Old         "     15.91  25.71 

Young  beech 13.12 25.221 

Old         "     13.65  26.45 

Young  alder 14.45  26.65 

Old  "     15.30  25.65 

Young  birch 13.05  25.05 

Old         *      12.20  24.70 

Young  deal 14.25  25.25 

Old         «     14.05  25.00 

Young  fir 16.22  24.72 

Old         "     15.35  24.75 

Young  pine 15.52  26.07 

Old         "     13.75  25.95 

Lime 13.30  24.60 

According  to  an  English  authority,  the  yield  which  should  be 
obtained  can  be  approximately  calculated  from  the  following  data. 
One  ton  of  wood,  delivered  at  the  works,  will  yield  2^  to  3  cwt.  of 
bark,  and,  if  fairly  dry,  5  cwt.  best  charcoal,  1^  to  2  cwt.  of  best 
brown  acetate,  or  1^^  of  grey.  If  to  2  gallons  of  **  miscible  "  naphtha 
at  60**  over  proof,  or  2^  gallons  of"  solvent "  naphtha  at  45.** 

Many  improvements  in  the  methods  for  wood  distillation  have  been 
preposed  from  time  to  time,  especially  with  reference  to  the  utilization 
of  wood  in  a  finely  divided  state,  such  as  spent  residues  from  tan- 
ning and  dyeing  operations,  saw-dust,  &c.  With  properly  construct- 
ed apparatus,  the  yield  of  acid  is  nearly  as  large  as  with  fresh 
wood,  but  the  charcoal,  owing  to  its  finely  divided  state,  is  almost 
worthless. 

The  use  of  hydrochloric  acid  for  making  a  superior  quality  of 
acetate  of  lime  is  as  follows:  A  clear  solution  of  brown  acetate  is 
made  and  evaporated  to  one-half  its  bulk,  removing  the  impurities 
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as  they  rise  to  the  surface.  When  evaporated,  hydrochloric  acid  is 
added  until  litmus  paper  is  just  reddened.  The  resinous  products 
are  thus  separated  and  the  volatile  bodies  driven  ofF  on  further 
evaporation.  About  5lbs.  hydrochloric  acid  to  every  41  gallons  of 
liquid,  after  the  naphtha  has  been  expelled,  are  usually  sufficient. 
The  solution  is  then  boiled  down  to  dryness,  giving  a  brown  acetate 
of  a  remarkably  pure  quality. 

This  use  of  hydrochloric  acid  is  not  general  in  America.  It  has 
this  disadvantage,  that  it  leaves  in  the  finished  product  a  certain 
amount  of  chloride  of  calcium.  When  an  acetate  thus  made  is  dis- 
tilled with  sulphuric  acid  to  obtain  the  acetic  acid  the  chlorine  is 
carried  over  as  hydrochloric  acid  and  condenses  with  the  acetic 
acid.  We  have  tested  many  samples  of  American  make  of  acetate 
of  lime-and  find  but  very  few  which  contain  any  chlorine  at  all;  in 
every  case  where  it  existed  in  more  than  traces,  the  acetate  had 
been  made  from  shell-lime  and  hence  the  chlorine  was  present  in  the 
form  of  salt. 

The  lime  used  for  making  acetate  should  be  as  pure  as  possible 
and  free  from  magnesia  and  silica.  Both  retard  the  slaking.  The 
presence  of  1  to  2  per  cent,  of  magnesia  is  not  specially  injurious; 
at  10  per  cent,  the  lime  is  perceptibly  deteriorated  and  at  20  per 
cent,  and  upward  it  is  too  poor  for  use.  Lime  made  from  oyster 
shells  is  sometimes  used.  It  contains  more  or  less  of  salt,  which  is 
therefore  carried  through  the  various  operations  of  mamufacture 
and  appears  in  the  finished  product.  The  salt  may  vary  in  amount 
from  one  per  cent,  to  six  or  even  more  m  the  acetate  of  lime.  Its 
presence  is  injurious  when  sulphuric  acid  is  used  for  distillation  as 
previously  mentioned  under  the  use  of  hydrochloric  acid  in  the 
manufacture.  It  is  also  liable  to  cause  serious  mistakes  in  the 
chemical  analysis  of  acetate  of  lime  when  analyzed  by  distillation, 
unless  specially  guarded  against.  We  shall  refer  to  this  later  on 
when  we  come  to  speak  of  methods  of  analysis.  A  sample  of  stone 
lime  which  gave  an  acetate  of  low  strength,  was  found  to  contain 
5.49  per  cent,  of  magnesia;  another  lime  giving  an  acetate  of  a  bet- 
ter quality,  was  found  to  contain  but  1.35  per  cent,  of  magnesia. 

Having  thus  glanced  at  the  materials  which  enter  into  the  manu- 
facture of  this  important  article  of  commerce,  we  are  prepared  to 
discuss  the  different  kinds  of  acetate  of  lime  now  manufactured  and 
to  call  special  attention  to  a  few  points  which  have  much  to  do 
with  its  successful  production. 

Some  years  ago,  three  kinds  of  acetate  of  lime  were  made,  the 
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black,  the  brown  and  the  grey:  but  with  improved  methods  of 
manufacture  the  black  acetate  has  disappeared  and  but  two  kinds, 
the  brown  and  the  grey  are  now  in  use.  The  black  acetate  contain- 
ed on  an  average  about  ten  per  cent,  less  acetate  of  lime  than  the 
brown. 

In  order  to  show  the  composition  of  representative  samples  of  the 
brown  and  the  grey  acetates  of  lime,  we  give  below  two  analyses, 
esLch  of  which  is  an  average  of  twenty-six  samples,  taken  at  random 
from  samples  analyzed  by  us  during  the  last  three  months.  The 
reaction  of  both  samples  is  alkaline,  from  the  presence  of  caustic 
lime. 

Brown.  Grey. 

Moisture,  at  100^  C, 6.40  4.07 

Insoluble,  sand,  Ac, 1.13  0.87 

*Lime 23.95  29.29 

Magnesia 0.62  0.15 

f  Acetic  acid,  anhydrous,   42.42  53.34 

Tar,  coloring  matter,  &c 25.48  12.28 

100.00  100.00 

♦By  EnglUih  Commercial  Test. 

Equiv.  to  acetate  of  lime 67.37  82.64 

f  By  DistiUati&n. 

Equiv.  to  Glacial  acid 49.51  62.32 

•'  Acetate  of  lime 65.19  82.05 

The 'following  tables  of  analyses  include  all  the  samples  which 
have  been  analyzed  by  us  during  the  last  two  years,  ending  April 
30,  1882.  The  average  of  the  brown  acetates  would  be  slightly  in- 
creased if  it  included  samples  of  a  few  makes  of  high-grade  brown 
acetate  ;  but  as  these  lots  are  usually  sold  without  analysis  they  do 
not  enter  into  the  average  given  here.  The  analyses  given  below 
are  a  fair  average  of  the  general  class  of  brown  and  grey  acetates 
of  lime  now  in  the  market. 

Brown  Acetate  of  Lime  ;— £y  English  Commercial  Test. 

No.  of  Moisture  Acetate  of  Acetate  of  Lime 

samples.  at  100^  O.  Lime.  (on  dry  basis.) 

179  7.13  67.53  72.71 

Grey  Acetate  of  Lime  \—By  English  Commercial  Test. 

No.  of  Moisture  Acetate  of  Acetate  of  Lime 

samples.  at  100*>  C.  Lime.  (on  dry  basis.) 

84  5.33  81.01  85.57 

Grey  Acetate  of  Lime  \—By  Distillation. 

No.  of         Moisture  Glacial  Acid.  Acetate  of         Glacial  Acid        Acetate  of  Lime, 

samples,     at  KX)**  C.  Lime.  (on  dry  basis.)  (on  dry  basis) 

22     6.22    62.60       82.42     66.75       87.88 


100  ACETATE  OF  LIME. 

This  table  of  grey  acetates,  analyzed  by  distillation,  is  composed 
of  exceptionally  high-grade  samples.  They  are  very  light  in  color, 
containing  but  little  tar  and  yielding  an  kmount  of  acetate  of  lime 
above  the  general  average  of  the  grey  limes  quoted  above.  By  the 
"  English  Commercial  Test "  the  average  of  these  twenty-two 
samples  would  show  about  89.00  per  cent,  acetate  of  lime  on  dry 
basis. 

The  presence  of  c/Uorine, — either  as  chloride  of  calcium  from  the 
use  of  hydrochloric  acid  in  the  manufacture,  or  as  chloride  0/ sodium 

from  the  use  of  shell-lime is  not  usual  in  American  acetates  of 

lime.  Out  of  twelve  samples,  taken  at  random  from  nearly  sixty 
samples  analyzed  by  us  during  the  last  three  months,  ten  samples 
showed  no  trace  of  chlorine,  one  contained  a  trace  only  and  one  had 
about  two  per  cent,  of  chlorine.  Both  the  latter  samples  were 
made  from  shell-lime. 

In  order  to  make  an  acetate  of  lime  of  as  high  a  grade  as  pos- 
sible, three  results  should  be  sought  : 

First  :  The  removal  of  the  tar. 

Second  :  The  finished  product  should  contain  as  little  water  as 
possible. 

Third  :  An  undue  elevation  of  temperature  during  the  drying  of 
the  acetate  should  be  most  carefully  avoided. 

In  an  article  which  contains  so  large  a  percentage  of  a  valuable 
ingredient  as  does  acetate  of  lime,  the  presence  of  even  one  per 
cent,  of  impurity  causes  a  loss  of  0  7  to  0.9  per  cent,  acetate  of 
lime  ;  that  is,  the  one  per  cent,  of  useless  matter,  be  it  insoluble 
matter,  tar  or  water,  takes  the  place  which  might  be  occupied  by 
valuable  acetate  of  lime. 

For  example  :  Two  lots  of  brown  acetate  of  lime  are  taken,  each 
containing  originally  9  per  cent,  of  water  and  66  per  cent,  of  acetate 
of  lime.  One  lot  remains  unchanged  ;  the  second,  by  exposure, 
dries  so  that  it  contains  6  per  cent,  of  water.  The  acetate  of  lime 
is  therefore  raised  to  68.17  per  cent.  The  total  weight  of  the  sec- 
ond lot  would  be  less  than  it  was  at  first,  but  the  amount  of  acetate 
of  lime  in  one  hundred  pounds,  that  is,  stated  as  a  percentage 
would  be  raised  to  68.17.  Both  lots  taken  each  as  a  whole  would 
contain  exactly  the  same  total  amount  of  acetate  of  lime.  One  ton 
of  2,000  lbs.  weighed  out  from  the  tirst  lot,  which  remained  un- 
changed, would  contain  1320  lbs.  acetate  of  lime  ;  but  one  ton  of 
2,000  lbs.  weighed  out  from  the  second  lot,  which  had  dried,  would 
contain  1363.4  lbs.  acetate  of  lime. 
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So  of  two  lots  of  grey  acetate  of  lime,  each  containing  at  first  9 
per  cent,  water  and  80  per  cent,  acetate  of  lime.  By  drying  to  6 
per  cent,  water  the  second  lot  would  contain  82.63  per  cent,  acetate 
of  lime  in  each  one  hundred  pounds  of  the  dried-out  acetate. 

Since  acetate  of  lime  when  dry  rapidly  absorbs  moisture,  a 
sample  containing  only  2  or  3  per  cent,  of  water  might  absorb  as 
much  more  by  exposure  in  a  damp  place,  and  the  amount  of  acetate 
of  lime  would  be  proportionally  diminished  when  reckoned  into 
percentage  on  one  hundred  pounds.  The  total  weight  of  the  lot 
would  be  increased,  but  the  actual  amount  of  acetate  of  lime  in  each 
one  hundred  pounds  of  the  dampened  lot  would  be  less  than  in  one 
hundred  pounds  of  the  lot  when  first  made. 

This  briags  us  to  the  third  requisite  needed  for  a  high-grade 
article,  the  Drying  of  the  acetate  of  linie.  It  is  here  that  care  is 
indeed  needed.  A  rise  of  temperature  of  only  50**  Fah.  above  the 
safety  point  begins  at  once  to  decompose  the  acetate  of  lime  and 
the  product  rapidly  loses  in  strength  with  further  increase  of  tem- 
perature. We  have  been  unable  to  find  any  special  reference  to 
this  important  point  in  the  manufacture  of  this  article.  It  is  in- 
deed stated  in  books  that  great  care  is  needed  in  the  drying  and 
that  the  acetate  is  easily  injured  by  heat,  being  decomposed  at 
about  4G0®  Fah.  But  we  have  met  with  no  record  showing  the 
rate  of  decomposition  j)roduced  by  length  of  time  or  increase  of 
temperature.  We  have  made  a  long  series  of  experiments  on  this 
point,  because  of  its  importance,  in  connection  especially,  with  the 
manufacture  of  acetate  of  lime.  We  sought  to  ascertain  the  tem- 
perature at  which  the  decomposition  begins,  and  also  to  see  what 
influence,  if  any,  the  impurities  possess  in  hastening  such  decora- 
position.  We  used  for  this  purpose  a  so-called  chemically  pure, 
white  acetate  of  lime, — which  had  lost  by  efflorescence  some  of  its 
water  of  crystallization,  a  commercial  brown  acetate  of  lime — the 
average  of  twenty-six  samples,  the  full  analysis  of  which  has  been 
already  given,  and  a  commercial  grey  acetate.  An  analysis,  by 
•distillation,  was  first  made.  Then  weighed  quantities  of  the  sam- 
ples were  submitted  to  heat  for  different  lengths  of  time  as  detailed 
below,  and  the  residues  were  then  distilled  and  the  acetic  acid  de- 
termined. The  results  are  calculated  to  a  dry  basis  for  better 
■comparison. 

A  preliminary  trial  with  a  sample  of  acetate  of  soda,  showed 
that  it  was  not  at  all  decomposed  by  an  exposure  for  one  hour  at 
550^  Fah. 
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ACETATE    OF   LIME PURE. 

GlacuQ  Acid. 

Sample  originally  contained,  74.53<^ 

Heated  for  1  hour,  at  500**  Fah.  74.35 

"  550°    "  73.32 

"  600°    "  72.08 


« 


it 


u 


« 


a 


« 


Acetate  of  Lime. 

98.13j^ 
97.89 
96.54 
94.90 


The  acetate  after  heating  at  the  high  temperatures  above  given^ 
was  strongly  alkaline,  from  can^ic  lime.  At  500®  Fah.  no  change 
took  place  in  the  color;  at  550®  Fah.  it  was  in  places  very  slightly 
browned;  at  600®  Fah.  it  was  but  little  darker  in  color  than  at 
550®  Fah.  Chemically  pure  acetate  of  lime  contains  75.95  per 
cent,  of  glacial  acid,  on  a  dry  basis. 


BROWN  ACETATE. 

GHKY  ACETATE. 

Glacial 

^ 

Acetate  of 

Glacial 

Acetate  of 

Acid. 

Lime. 

Acid. 

Lime. 

percent. 

per  cent 

per  cent. 

per  cent. 

Sample  originally 

contained. 

52.89 

69.64 

G7.09 

88.^3 

Heateil  for  i  hour, 

at400*»Fah.. 

52.77 

69.48 

67.09 

88.33 

tt        it        f< 

**450°    ** 

50.15 

66.03 

66.17 

87.12 

f<        t«        <« 

*•  5W    *• 

50.15 

66.03 

64.86 

85.40 

«<                    41                    «< 

"550<>    " 

48.83 

6429 

63.40 

83.47 

Heated  for  1  hour. 

at  400**  Fah., 

51.01 

67.16 

67.09 

88.33 

II                   <l                    t€ 

..4500    .. 

50.16 

66.t>4 

65.89 

86.75 

tt                   ««                   «( 

**500**    " 

49.65 

65.37 

64.09 

84.38 

tt                   tt                   tt 

*'550*»    •* 

48.83 

64.29 

63.09 

83.07 

tt                   tt                   tt 

llgQQQ        tt 

61.94 

81.55 

We  have  here,  we  think,  a  cine  to  at  least  one  of  the  causes  which- 
sometimes  yield  an  acetate  of  lime  far  lower  in  strength  than  was 
expected  by  the  manufacturer.  We  see  by  the  above  table  that 
the  greater  part  of  the  loss  occurs  during  the  first  half  hour  of  ex- 
posure at  500®  Fah.,  that  it  is  three  times  as  great  in  the  brown 
acetate  as  in  the  grey,  and  that  for  every  additional  50°  Fah.,  the 
loss  will  average  about  1.40  per  cent,  of  acetate  of  lime.  In  a  sub- 
stance so  easily  decomposed  by  a  high  temperature  as  is  acetate  ot 
lime,  we  cannot  expect  that  the  results  obtained  will  be  in  exact 
ratio  to  the  increase  of  time  or  temperature.  The  figures  are  given 
just  as  obtained  from  the  analyses.  Several  of  them,  over  500^  Fah. 
are  the  results  of  duplicates,  the  greatest  difference  being  one  half 
of  one  per  cent,  for  an  hour's  heating. 

The  limit  of  safety  is  400°  Fah.,  for  the  grey  acetate,  and  400°^ 
B'ah.  for  one  half  an  hour  for  the  brown  acetate.  This  temperature 
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will  brown  white  paper  by  an  exposure  of  fifteen  or  twenty  minutes. 
An  increase  of  fifty  degrees  up  to  450^  Fab.,  would  not  be  readily 
noticed  by  the  operative,  but  its  results  would  surely  be  found  in 
the  poorer  quality  of  the  article  produced. 

When  brown  or  grey  acetates  of  lime  are  distilled  in  a  current 
of  steam  the  distillate  is  always  more  or  less  colored.  But  after 
exposure  to  a  temperature  of  450-600°  Fah.  for  half  an  hour  or  so, 
the  distillate  is  perfectly  colorless.  The  tarry  matters  are  no  longer 
carried  over,  but  this  advantage  is  gained  at  a  loss  of  a  certain  part 
of  the  acetate  by  decomposition,  as  shown  above. 

Many  samples  of  acetate  we  analyze  contain  pieces  or  crusts 
which  appear  to  have  been  melted  or  partly  burned;  some  lots  con- 
tain a  large  amount  of  such  pieces  and  their  presence  must  dimin- 
ish to  a  certain  extent  the  percentage  of  real  acetate  present.  A 
sample  of  the  grey  acetate  referred  to  in  the  table  above,  was  heated 
for  an  instant  until  partly  melted  and  the  glacial  acid  was  found  to 
be  65.46  per  cent,  a  reduction  of  1.63  per  cent.,  equivalent  to  2.14  per 
cent,  acetate  of  lime. 

SAMPLING. 

In  drawing  samples  for  analysis  it  is  important  to  obtain  a  fair 
average  of  the  lot.  One  bag  in  ever}'  ten  is  the  usual  number  sam- 
pled; if  the  lot  is  small,  one  bag  in  every  five  or  six  is  sampled,  care 
being  taken  to  obtain  a  fair  proportion  of  both  large  and  small 
pieces.  The  samples  are  taken  from  the  bags  by  meams  of  a  large 
cylindrical  tryer  and  put  at  once  into  a  rubber  bag  to  protect  them 
from  change,  either  by  absorbing  or  losing  moisture.  The  average 
sample  thus  obtained  is  taken  to  the  laboratory  and  prepared  for 
analysis  by  thorough  mixing  and  sifting  until  the  final  average  is 
reached.  The  moisture  of  the  sample,  as  drawn,  is  determined  and 
is  reported  in  the  certificate  of  analysis. 

The  final  average  prepared  for  analysis  may  have  lost  or 
gained  moisture  during  the  operations  of  grinding^  itc,  hence  it  is 
necessary  to  make  a  correction  of  the  analytical  results  ahtainedy 
in  order  to  report  the  correct  amount  of  acetate  of  lime  pre^ 
sent. 

For  example:  a  sample  of  brown  acetate  prepared  for  analysis 
contained  7.04  per  cent,  moisture,  and  70.33  per  cent,  acetate  of 
lime.  But  the  sample  as  drawn  from  the  bags  contained  9.74  per 
cent,  water;  hence  the  result  of  70.33  per  cent,  is  corrected  to  68.28 
per  cent,  based  as  the  9.74  per  cent,  of  water  actually  present  in 
the  goods.    A  sample  giving  66.86  per  cent,  acetate  of  lime,  with 
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7.00  per  cent,  of  waler  in  the  prepared  sample  was  c»?iTect€d  to  67. 
66  per  cent,  based  on  5.90  per  cent,  water  present  in  the  original 
sample.  Some  samples  containing  large  amoonts  of  tar  or  moisture 
need  a  preliminarv  ^rring  of  the  sample  selected  for  analrsts:  hence 
the  correction  to  be  applied  is  much  larger  than  is  nsnaU  where  the 
samples  are  easily  ground  and  sifted. 

It  sometimes  happens  that  samples  are  received  for  analTias, 
which  come  in  paper  boxes  or  wrapr^rs.  Sach  a  sample  will  Terr 
seldom  represent  the  actual  condition  of  a  lot  of  acetate  as  shipped 
from  the  factory.  The  paper  box  or  wrapper  offers  bat  little  ob- 
stmction  to  a  loss  of  moisture  by  drying.  Hence  the  sample  re* 
ceired  is  very  likely  to  give  a  much  better  result  than  will  be 
obtained  when  the  goods  are  received,  and  sampled  from  the  bags 
for  analvsis. 

77le  amount  of  moisturt  present  should  altcays  be  Mated  in 
the  certificate  of  analysis  of  acetate  of  lime,  bttca^sse  it  is  an  im-- 
portant  factor^  showing  the  condition  of  the  goads  at  the  time  of 
sampling,  litis  determination  of  moisture  must  be  made  on  the 
sample  as  drawn^  before  it  has  been  subjected  to  any  treatment 
which  will  at  aU  affect  t/ie  amount  of  moisture  present, 

METHODS  OF  AXAiYSlS. 

1. — Based  on  the  Amount  of  S^jlubte  Lime  satts  present. 

The  value  of  an  acetate  of  lime  depends  entirely  on  the  amount 
of  glacial  acetic  acid  present.  Two  methods  of  analysis  are  in  use 
at  the  present  time;  one  determines  the  amount  of  lime  salts 
soluble  in  water,  and  by  calculation  the  amount  of  lime  so  found  is 
converted  into  acetate  of  lime,  or  glacial  acid,  as  the  case  may  be- 
This  method  is  based  on  the  supposition  that  all  the  soluble  lim^ 
salts  present  are  acetates;  but  this  is  not  so.  Acetates  of  lime  al" 
most  invariably  contain  caustic  lime  in  slight  amount,  and  if  the 
lime  has  been  overheated  it  is  present  in  still  greater  quantity- 
Again,  organic  salts  of  lime  are  always  present.  With  improved 
methods  of  manufacture,  the  amount  of  these  has  diminished  of  late 
years,  and  the  difference  between  the  amounts  of  acetate  of  lime 
found  by  distillation  of  the  acetic  acid,  and  that  found  from  the 
amount  of  soluble  lime  is  much  less  than  formerly.  The  better 
the  sample  of  acetate,  the  less  is  the  difference  between  the  results 
given  by  the  two  methods. 

In  the  year  1872  (see  American  Chemist^  vol.  11,  p.  324,  and  vol. 
m,  p.  8),  this  question  of  methods  of  analysis  came  up.     It  is  un- 
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necessary  to  state  here  the  objections  raised  by  certain  English 
chemists  against  the  process  of  distillation,  which  was  advocated  by 
some  American  chemists,  since  the  objectors  to  a  distillatory  pro- 
cess had  no  good  foundation  upon  which  to  rest.  But  as  the  genera^ 
custom  of  the  trade  was  at  that  time  based  upon  the  method  of 
analysis  by  means  of  the  soluble  lime  salts  present,  we  have  before 
and  s:nce  that  date  used  the  term  "  English  Commercial  Test^'*  to 
designate  analyses  made  in  this  manner,  and  so  state  the  results  on 
our  reports  of  analysis.  Whenever  an  analysis  is  made  by  distilla- 
tion it  is  so  stated. 

2. — Based  on  tlie  Distillation  of  the  Acetic  Acid, 

Three  acids  may  be  used  in  the  process  of  distillation— hydro* 
chloric,  8ul{)huric  or  phosphoric. 

a. — When  hydrochloric  acid  is  used,  a  part  of  it  is  carried  over 
with  the  acetic  acid  and  must  be  estimated  and  a  correction  made. 
It  possesses  these  two  advantages:  that  it  does  not  act  upon  the 
organic  matter  present,  and  that  the  solution  of  chloride  of  calcium 
will  permit  of  the  distillation  being  carried  to  a  low  point  without 
danger  of  error.  The  distillation  is  made  in  a  retort  connected 
with  a  condenser,  and  the  total  acids  present  in  the  condensed 
liquid  are  estimated,  and  the  proper  correction  applied  for  the 
amount  of  hydrochloric  acid  found  to  be  present. 

b, — The  use  of  Sulphuric  acid  has  three  disadvantages. 

First, — As  it  becomes  concentrated  in  the  retort  during  the  pro- 
cess of  distillation,  it  acts  upon  the  organic  matter  present,  forming 
sulphurous  acid,  which  is  carried  over  with  the  acetic  acid  and  in- 
cluded in  the  estimation  of  the  total  acid  power  of  the  distillate. 
Thus  the  amount  present  would  be  calculated  as  acetic  acid,  and 
the  result  thereby  increased  unduly.  To  prevent  such  action,  re- 
course is  had  to  distillation  in  a  current  of  steam.  (dee  American 
Chemist,  vol.  vi.  p;  294.) 

Second, — The  sulphate  of  lime  formed  by  the  addition  of 
sulphuric  acid  to  the  solution  of  the  acetate  of  lime,  is  troublesome 
on  account  of  the  bumping  which  takes  place  during  the  distilla- 
tion.    This  is  partly  prevented  by  the  use  of  a  current  of  steam. 

Third, — When  a  sample  of  acetate  of  lime  contains  chloride  of 
calcium  ovcldorideoj  sodium,the  chlorine  is  carried  over  in  the  form 
of  hydrochloric  acid  and  neutralizes  its  equivalent  amount  of  the 
standard  soda,  used  to  receive  the  acid  distillate.  The  amount 
thus  distilled  must  be  estimated  and  the  correction  made.  To  pre- 
vent this,  the  chlorine  present  is  precipitated  by  the  addition  of 
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sulphate  of  silver  to  the  solution  of  acetate  before  distillation  be- 
gins. 

c.  Phosphoric  Acid  is  the  best  acid  for  use  in  the  process  of  es- 
timating acetic  acid  by  distillation.     It  has  three  advantages. 

J^rst. — It  does  not  act  on  the  organic  matter. 

Seco7id, — During  the  distillation,  the  liquid  in  the  retort  is  not 
suffered  to  fall  below  15  c.c.  in  bulk.  Under  such  circumstances, 
phosphoric  acid  does  not  decompose  any  chlorides  of  calcium  or 
sodium  which  may  be  present  in  the  acetate,  thus  requiring  no 
addition  of  sulphate  of  silver.  Only  the  merest  trace  of  chlorine  is 
carried  over,  as  shown  by  experiments  with  a  sample  of  acetate 
containing  nearly  5  per  cent,  of  chloride  of  sodium  and  also  by 
trial  on  a  known  amount  of  pure  chloride  of  sodium.  This  unex- 
pected result  merits  attention,  since  in  this  respect  phosphoric  acid 
differs  so  decidedly  from  sulphuric  acid. 

Third, — It  forms  a  perfectly  clear  solution  with  the  acetate  of 
lime.  By  the  use  of  a  large  amount  of  glacial  phosphoric  acid,  at 
east  five  times  the  weight  of  acetate  of  lime  taken  for  analysis,  the 
phosphate  of  lime  first  formed  is  redissolved  to  a  clear  solution. 
The  distillation  proceeds  quietly  and  uniformly  without  bumping 
and  the  amount  of  liquid  in  the  retort  is  easily  kept  at  any  desired 
point.  The  use  of  a  current  of  steam  is  necessary  both  for  ease  of 
manipulation  and  accuracy  of  results. 

After  a  thorough  trial  of  hydrochloric  and  sulphuric  acids,  we 
discarded  both  in  favor  of  phosphoric  acid  and  for  some  years  past 
have  used  it  to  our  full  satisfaction.  It  is  important  that  the 
phosphoric  acid  used  should  contain  no  nitric  or  other  volatile 
acids,  which  would  increase  the  results  obtained  above  the  truth. 
Each  new  lot  of  phosphoric  acid  should  be  examined  for  such  im- 
purities before  use.  If  it  be  suspected  that  any  phosphoric  acid 
has  been  carried  over  during  the  distillation,  it  is  easily  detected  in 
the  distillate  by  the  use  of  molybdate  of  ammonia. 

The  process  of  distillation,  if  carefully  and  intelligently  done,  is 
very  accurate.  Duplicates  made  by  this  method  agree  with  each 
other  fully  as  closely  as  do  those  made  by  the  estimation  of  the 
soluble  lime.  For  example:  In  January  last,  a  sample  of  grey 
acetate  was  analyzed  by  distillation  in  our  laboratory,  with  a  re- 
sult of  78.22  per  cent,  acetate  of  lime.  Three  months  later,  the 
same  sample  was  reanalyzed  by  another  man  in  our  laboratory,  us- 
ing fresh  standard  solutions,  and  78.20  per  cent,  of  acetate  was  ob- 
tained.    This  sample  contained  3.16  per  cent,   of  common   salt. 
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shell-lime  having  been  used  in  its  manufacture.  See  also  the  table 
of  analysis  quoted  above  under  "  Drying  of  the  Acetate  of  Lime." 
With  care  and  experience  in  this  method  of  analysis  by  distillation^ 
it  is  not  difficult  to  obtain  duplicates  which  agree  to  two  tenths  of 
one  per  cent,  of  acetate  of  lime;  usually  the  difference  is  less  than 
that.  A  sample  of  grey  acetate  analyzed  recently,  was  distilled 
with  sulphuric  acid  and  a  duplicate  with  phosphoric  acid.  The 
results  agreed  exactly;  the  latter  distillation,  however,  requiring 
less  attention  than  the  former,  for  reasons  given  above  under  pro- 
cesses of  distillation. 

The  indicator  used  for  titration  is  a  few  drops  of  a  solution  of 
phenol-phthalein — one  gramme  in  250  c.c.  of  a  mixture  of  equal 
parts  or  water  and  alcohol.  We  have  found  this  indicator  far 
preferable  to  either  litmus  or  cochineal;  of  course,  whichever  in- 
dicator is  used,  the  same  must  be  used  both  for  the  standardizing 
and  the  actual  analysis. 

To  show  the  need  of  some  uniform  and  accurate  method  of  an- 
alysis, we  refer  to  a  note  in  Allen's  Commercial  Organic  Analysis, 
vol.  I.  p.  205.  He  finds  from  experiments  made  in  his  own  labora- 
tory on  the  same  sample  of  acetate  of  lime,  that  results  were  ob- 
tained varying  from  47.4  per  cent,  to  57.6  per  cent,  of  acetic  acid. 
In  our  own  practice  for  many  years  previous  to  the  publication  of 
this  book  we  found  differences  fully  as  great  between  results  by 
distillation  and  by  the  various  commercial  processes;  but,  as  we 
said  before,  at  the  present  time  the  differences  are  not  nearly  so 
great  as  formerly. 

In  conclusion  we  wish  to  lay  strong  emphasis  upon  the  facts, 
that,  inasmuch  as  the  process  of  distillation  is  the  only  one  which 
gives  the  real  amount  of  glacial  acid  present,  and,  inasmuch  as  it  is 
an  imitatiqn  of  the  actual  manufacturing  process  for  obtaining 
acetic  acid  from  its  acetates,  it  is  the  most  reliable  and  should  be 
adopted.  This  position  we  have  maintained  for  many  years,  and 
we  notice  that,  especially  in  the  case  of  grey  acetate,  buyers  are 
more  and  more  insisting  on  the  test  by  distillation.  The  price 
should  be  based  on  the  unit  of  glacial  acid,  just  as  in  fertilizing 
materials,  the  prices  are  based  upon  the  units  of  phosphoric  acid 
nitrogen  and  potash. 
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Fakbwerke,  successor  to  Meisteb  Lucius  &  Bruxikg,  Hoechst: 
Method  of  preparing  coloring  matters  by  the  action  of  the  disul- 
phonic  acids  of  B-naphthol  upon  the  diazo  compounds  of  aromatic 
aciils.  (Grerm.  P.  15,250,  Jaa.  22,  1881.)  Red  dyes  result  from  the 
action  of  the  two  disulphonic  acids  of  B-naphthol  upon  the  diazo- 
compounds  of  ethyl ic  and  methylic  ethers  of  aromatic  acids.  The 
methylic  and  ethylic  ethers  of  para-diazocinnaraic  acid  yield  red, 
those  of  diazo-a-naphthoic  acid  bluish  red,  and  those  of  diazo-B- 
naphthoic  acid  claret  red  coloring  matters. 

O.  N.  Witt,  Muelhausen:  Method  of  preparing  coloring  matter* 
by  the  action  of  nitroso-compounds  or  chloroquinoneimides  upon 
aromatic  metadiamines.  (Germ.  P.  15,272,  Nov.  6,  1880.)  By  the 
action  of  the  nitrosoderivatives  of  tertiary  aromatic  amines,  or  of 
nitrosophenols  upon  metadiamines,  particularly  upon  phenylene  and 
toluylene-diamine  coloring  matters  result  which  upon  oxidation 
yield  new  coloring  matters.  Instead  of  nitroso-compounds  the  so- 
called  quinonechlorimides,  obtained  by  allowing  solution  of  chloride 
of  lime  to  react  upon  hydrochloride  of  amidophenol  or  upon  the 
chlorhydrates  of  para<iiamines,  may  be  employed.  These  yield 
blue  and  violet  coloring  matters  wliich  change  to  red  upon  boiling. 

R.  Irvine,  Royston  Glanton:  Improvements  in  the  manufacture 
of  lubHcants.     (Germ.  P.  15,397,  Nov.  24,  1880). 

F.  Heeren,  Hanover;  Jfethod  and  instmment  for  testing 
milk.  (Germ.  P.  15,681,  Feb.  22,  1881).  A  disc  upon  which  are 
six  radial  panels  of  different  shades,  the  colors  of  which  corres- 
pond to  tlie  appearance  of  milk  of  different  degrees  of  fatness. 
There  is  also  a  dark  central  panel.  Upon  this  a  thin  layer  of  the 
milk  to  be  tested  is  produced.  The  panel  corresponding  in  color 
with  this  layer  shows  the  degree  of  fatness  of  the  milk. 

C.  Schbibler,  Berlin:  Method  of  preparing  saccharate  of  stron- 
tium from  molasses  a7id  syrup.  Germ.  P.  15,385,  July  24,  1880). 
Tribasic  saccharate  of  strontium  separates  at  a  boiling  heat  from 
the  above  liquid,  and  i«  purified  by  washing  with  hot  water.  At  a 
lower  temperature  the  strontium  saccharate  so  obtained  is  decom- 
posed into  a  less  basic  saccharate  and  free  strontium  hydroxide. 
The  former  is  used  for  defecating  beet  juice  and  similar 
liquids. 

Kuxheim  &  Co.,  Berlin:  Method  of  removing  gypsum  from 
solution  of  glucose  obtained  by  the  aid  of  stdphuric  acid.  (Germ. 
P.  15,076,  Jan.  29,  1881).  Barium  oxalate  or  phosphate  is  added  to 
the  solution  after  neutralization  of  the  sulphuric  acid  with  chalk. 
Instead  of  the  above,  any  other  barium  salt  the  acid  of  which  forms 
an  insoluble  compound  with  lime  may  be  used. 
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P.  HosEMANN,  Berlin :  Sizing  for  worsen  goods^  wall  paper  ^  cali- 
co printing^  felting  &c.  (Germ.  P.  15,251,  Feb.  1,  1881).  A  size 
unalterable,  odorless  and  neutral  is  prepared  by  mixing  solution  of 
calcium  chloride,  potato  starch,  water,  rosin  dissolved  in  potash  and 
soda  lye,  and  heating  to  140-1 70 ®F.  A  mixture  of  "cream  of  tar- 
tar preparation,"  sulphuric  acid  and  solution  of  aluminium  sulphate 
stirred  up  in  water,  is  then  added.  Finally  solution  of  zinc  chloride^ 
water,  phenol  and  nitrobenzole.  Some  of  the  above  substances 
may  be  left  out  or  others  substituted  to  suit  the  purpose  for  which 
the  sizing  is  intended. 

H.  Schmidt,  Frankfort  on  M :  Method  of  preparing  nitrohem" 
aldehyde  from  nitrobenzylchloride  loith  the  aid  of  rnetaUic  oxides, 
(Germ.  P.  15,881,  Feby.  20,  1881).  Paranitrobenzylchloride  is 
heated  to  200-250 ®C.  with  1-2  parts  oxide  of  copper  or  peroxide  of 
lead.  Besides  the  above  mentioned  substance,  nitrobenzylbromide, 
sulphide  and  hydrosulphide  can  be  converted  into  nitrobenzal- 
dehyde. 

A.  P.  DuBRUNPANT,  Paris:  Manufacture  of  maltose,  (Engl.  P. 
1,048,  March  11,  1881).  Extract  of  malt  is  added  to  a  dough  of 
starch  and  warm  water.  The  mixture  is  kept  at  a  high  tempera- 
ture until  the  dextrine  is  all  converted  into  maltose.  The  resulting- 
liquid  is  clarified,  filtered  and  evaporated  in  viiaio, 

B.  RoEBER,  Dressle:  Disinfection  and  darijication  of  sewage 
and  waste  waters  from  industrial  establishments.  (Germ.  P.  15,392* 
April  25,  1879).  Addition  of  lime  and  tar.  Waters  difficult  to 
clarify  receive  besides  the  above  a  quantity  of  magnesium  chloride. 

C.  V.  Clolus,  Paris:  Obtaining  substai'Ces  from  soap  boilers^ 
waters.  (Eng.  P.  681,  Feb.  16,  1881).  Neutralization  with  HCl 
evaporation  to  32^  B^.  to  separate  salt,  and  treatment  of  the  liquid 
portion  with  hot  air  to  remove  water  from  the  glycerine. 

H.  Stier,  Gerstewitz:  Arrangement  for  rendering  the  hot  waste 
gases  from  coke  furnaces  suitable  for  certain  chemical  purposes. 
(Germ.  P.  15,683,  May  23,  1880).  The  heat  of  the  gases  is  used  for 
heating  a  cylinder  containing  coke  in  which  water  gas  is  generated. 
The  latter,  together  with  part  of  the  above  furnace  gases,  are  em- 
ployed in  heating  soda  furnaces,  etc. 

A.  Rossi  and  L.  Beokwith,  New  York :  Method  of  generating 
cold.  (Germ.  P.  15,151,  Jan.  18,  1881).  An  ammonia  ice  machine 
in  which  the  ammonia  is  dissolved  in  glycerine. 

J.  S.  Barff,  London :  Preservative  for  organic  matters.  (Enffl. 
P.  1,33<,  March  25,  1881).  Use  of  boracic  acid  dissolved  with  the 
aid  of  heat  in  glycerin. 

E.  Chesnay,  Paris:  Depilatory  for  hides.  (Germ.  P.  15,736, 
Kov.  6,  1880).     Solution  of  ammonium  sulphite. 

W.  Wolters,   Kalk,  near  Cologne:     Method  of  applying  an 
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acid-proof  coating  to  iron  vessels  iisedfor  distilling  sulphuric  acid, 
(Germ.  P.  15,639,  Nov.  11, 1880).  By  heating  a  mixture  of  pjrro- 
sulphates  of  the  alkalies  and  concentrated  sulphuric  acid  in  iron 
vessels,  the  latter  are  said  to  become  coated  witn  sulphide  of  iron, 
and  to  be  acid-proof  at  the  distilling  tempernture  of  sulphuric  acid 
provided  the  acid  sodium  sulphate  be  left  in  the  vessels  during  the 
distillation.  ' 

E.  SoLVAY,  Brussels:  Method  of  calcining  the  sodium  bicarbon- 
ate obtained  in  the  ammonia  soda  process.  (Germ.  P.  16,131,  May 
10,  1881).  Adds  a  certain  quantity  of  calcined  soda  to  the  bicar- 
bonate to  prevent  the  latter  from  becoming  pasty  in  the  calcining 
apparatus. 

E.  SoLVAY,  Brussels:  Method  of  titilizing  native  basic  phos- 
phates by  employi7ig  tJiem  in  tfie  manufacture  of  soda  and  potash 
by  the  ammonia  soda  process.(GQrni.  P.  16,229,  April  15,  1881). 
The  phosphates  are  concentrated  in  the  following  manner:  They 
are  first  pulverized  and  washed  in  order  to  separate  part  of  the 
lighter  calcium  carbonate.  The  powder  is  afterwards  calcined 
whereby  the  lime  not  combined  with  phosphoric  acid  becomes 
causticized,  it  is  then  employed  in  decomposing  the  ammonium 
chloride  resulting  from  the  ammonia  soda  process.  Calcium  chlor- 
ide dissolves  out  and  calcium  phosphate  containing  but  little  excess 
of  lime  remains. 

H.  KoECHLiN,  LoERRACH  AND  O.  N.  WiTT,  Muclhauscn  :  Prepara- 
tion of  blue  andviolet  dyes.  (Germ.  P.  15,915,  Mar.  19, 1881.)  The 
coloring  matters  can  be  obtained  by  two  different  methods. 

I.  The  nitroso  derivatives  of  tertiary  aromatic  amines  or  phenols, 
as  well  as  the  so-called  chlorquinoneimides,  yield  coloring  matters  if 
allowed  to  remain  in  contact  with  alkaline  or  ammoniacal  solutions 
of  phenols  at  the  ordinary  temperature.  Their  formation  can  be 
effected  immediately  if  the  re-action  be  initiated  by  the  addition  of 
reducing  agents,  as  zinc  dust,  stannous  oxide  or  grape  sugar. 

II.  The  same  coloring  matters  are  formed  if  weakly  alkaline, 
neutral  or  weakly  (preferably  acetic)  acid  mixtures  of  phenols, 
with  para-amido  bodies  of  phenols,  primary,  secondary  or  tertiary 
aromatic  amines  be  treated  with  oxidizing  agents.  As  such  at- 
mospheric oxygen,  chromates,  ferricyanides,  permanganates,  etc., 
may  be  employed. 

Instead  of  preparing  the  coloring  matters  they  may  be  produced 
directly  upon  the  fibre,  a  proceeding  which  possesses  certain  advan- 
tages in  calico  printing.  Three  processes  for  doing  this  are  de- 
scribed in  the    patent.     (See    also   this  Journal   vol.    IV). 

L.  WoLLHEiM,  Vienna  :  Method  of  obtaining  pure  caustic 
alkalies  by  means  of  electrolysis,  (Germ.  P.  16,126,  Apr.  13,  1881.) 
A  diaphragm  divides  the  decomposing  vessel  into  two  chambers. 
In  the  one  is  placed  the  negative,  in  the  other  the  positive  electrode. 
At  starting  a  solution  of  the  alkali  to  be   prepared  is  poured   into 
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the  former,  into  the  latter  a  solution  of  the  salt  to  bendecomposed, 
carnallite  for  instance.  If  the  electric  current  does  ot  exceed  a 
certain  strength  a  continuous  flow  of  caustic  potash  solution,  un- 
contaminated  with  salt  solution  can  be  obtained. 

A.  Hegkner,  Cologne  :  Improvements  in  the  fractionated  du- 
tillation  of  coal  (Germ.  P.  14,889,  Oct.  17,  1880.)  The  object  of 
this  invention  is  to  obtain  illuminating  gas  and  fuel  gas  from  the 
same  charge  of  coal,  the  latter  gas  being  chiefly  evolved  at  the 
beginning  and  towards  the  end  of  the  distillation.  For  this  pur- 
pose the  retort  furnaces  are  provided  with  two  separate  mains  and 
the  dip  pipes  of  both  furnished  with  valves. 

C.  A.  BuRGHARDT,  Manchester  :  TVeat merit  of  animal  and  vege- 
table fats  for  the  manufacture  of  soap,  (Eng.  P.  5,191,  Dec.  11, 
1880.)  The  crude  fatty  matters  are  heated  to  a  130 — 180^  in  a  re- 
tort by  means  of  high  pressure  steam.  As  soon  as  vapors  begin  to 
form,  a  stream  of  cold  or  warm  air  is  blown  upon  the  surface  of  the 
fatty  matters.  The  distilling  fatty  acids  are  absorbed  by  water  or 
caustic  lye. 

H.  P.  HosEMANN,  Berlin  :  Finish  for  woven  fabrics,  (Germ. 
P.  16,110,  Nov.  15,  1880.)  The  fabrics  are  passed  through  a  solu- 
tion of  silk,  wool  or  feather-down  in  caustic  soda,  then  through  a 
bath  of  sulphuric  acid  and  finally  through  water. 

AcTiEN — Gesellschai-t  fuer  ANiLiNFABRiKATiON,Berlin :  Manu- 
facture of  orange  red,  red  and  brown — red  azo  dyes  from  methyl- 
naphthalene.  (Germ.  P.  15,649,  Feb.  IH,  1881).  That  part  of  coal 
tar  which  boils  between  225°  and  250°  C.  consists  essentially  of 
methyl  and  dyraethyluaphthalene.  From  these,  by  nitration,  con- 
version into  the  sulphonic  acids  and  reduction  amidomethyl  (or,  as 
the  case  may  be,  dimethyl)  naphthalenesulphonic  acid  is  prepared. 
The  diazo  com})Ound  of  this  acid  yields  coloring  matters  with 
betanaphthol  or  its  sulphonic  acids. 

Or  niethylnaphthalene  is  transformed  into  the  sulphonic  acid  and 
subsequently  by  fusion  with  potassa  into  methylnaphthol.  This 
body  yields  with  diazosulphanilic  acid,  or  with  diazonaphthalene- 
sulphonic  acid,  or  with  amidoazobenzenedisulphonic  acid  yellowish 
red  dyes;  its  sulphonic  acsid  yields  red  dyes  with  the  diazo-hydro- 
carbons. 

Actien  Gesellschait  **Vieille  Montagne,"  Angleur  near 
Liege:  ManufaHure  of  zinc  white  from,  solution  of  zinc  chloride 
or  sulphate.  (Germ.  P.  15,249,  Dec.  17,  1880).  Excess  of  ammonia 
is  added  to  the  solutions  so  as  to  redissolve  the  zinc  hydroxide. 
Ferric  and  manganic  oxide  remain  undissolved  and  can  be  separated 
by  filtration.  Steam  is  then  blown  into  the  filtrate,  to  distill  off 
the  excess  of  ammonia  and  to  precipitate  the  zinc  hydroxide.  The 
latter  is  filtered  off,  dried  and  neated.  The  ammonia  is  recovered 
from  the  solutions  of  sulphate  and  chloride  by  adding  lime  and 
distilling. 
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C.  Semper,  Philadelphia:  Manufacture  of  aluminium  sulphate^ 
(Eng.  P.  2,997,  July  7,  1881).  Precipitates  iron  from  the  solution 
by  adding  potassium  ferrocyanide  and  cupric  sulphate. 

BaDI8CHES,Ge8ELLSCHAFT  puer  ZucKERPABRiKATiONjWaghaeusel: 
Im^provements  in  the  m>ethod  of  dry  distillation  of  molasses  swill  for 
the  purpose  of  obtaining  swill  char ^  ammo^iia^  methylic  alcohol  atid 
combustible  gases.  (Germ.  P.  15,702,  Dec.  4, 1880).  The  evapor- 
ated swill  is  subjected  to  dry  distillation  with  5  to  15  per  cent,  of 
the  dry  substance  of  KOH  obtained  by  causticizing  with  lime  a  por- 
tion of  the  char  from  a  previous  operation.  The  nitrogenous  con- 
stituents of  the  swill  are  decomposed  into  simple  ammoniacal  com- 
pounds and  a  contamination  of  the  potassium  carbonate  with  lime 
avoided. 

Haring,  Ehrenberg  &  Co.  and  M.  Baswitz,  Halle  o/g  :  Jm- 
provements  in  the  dry  distillation  of  molasses  swill,  elutionlyes  and 
osmose  waters  for  the  purpose  of  obtaining  ammonia.  (Germ.  P. 
15,751,  April  2,  1881).  The  liquid,  concentrated  to  sp.  gr.  1.35-1.39. 
is  allowed  to  fall  in  drops  into  retorts  heated  to  redness.  The  re- 
sulting gases  are  made  to  pass  through  a  number  of  heated  tube» 
located  m  the  same  furnace,  in  order  to  decompose  the  difficultly 
manageable  tar,  before  they  enter  the  receiver. 

H.  Oppermann,  Bemburg:  Method  of  converting  molasses 
swill  into  a  dry  powder  with  the  add  of  caustic  lime,  (Germ.  P. 
16,033,  Nov.  21,  1880). 


XVn.  ON  THE  DETERMINATION  OF  REVERTED  PHOS- 

PHATES.* 

BY  THOMAS  S.    GLADDING,  A.  M. 

In  an  investigation  on  the  subject  of  reverted  phosphoric  acid, 
the  first  question  that  arises  is,  What  is  meant  by  this  terra  ?  The 
carious  phenomenon  of  a  decrease  in  the  amount  of  soluble  phos- 
phate in  a  superphosphate,  and  its  reversion  into  a  form  insoluble 
in  water,  b*it  soluble  in  the  org.inic  salts  of  ammonia,  in  weak  acids 
and  other  reagents,  has  been  attributed  to  several  different  causes. 

According  to  the  most  common  explanation,!  it  is  aue  to  the 
gradual  interaction  between  the  soluble  or  monocalcic  phosphate 
formed  in  the  manufacture,  and  the  still  undecomposed  tricalcic 
phosphate  of  the  original  rock,  this  reaction  resulting  in  the  for- 
mation of  the  intermediate  compound  dicalcic  phosphate. 

Again,  it  has  been  noti(^ed  that  this  reversion  is  especially  large 
when  the  amounts  of  iron  and  alumina  present  are  considerable, 
and  in  such  eases  it  has  been  attributed  J  to  the  formation  of  phos- 
phates of  iron  and  alumina  having  the  solvent  properties  specified 
above. 

Again,  from  experiments  in  our  own  laboratory,  it  has  been* 
found  that  this  reversion  is  very  noticeable  in  acid  phosphates, 
which,  after  treatment  with  sulphuric  acid,  have  been  mixed  with 
natural  phosphates  contain  ng  large  amounts  of  carbonate  of  lime. 
The  reaction  that  takes  place  between  the  monocalcic  phosphate 
and  carbonate  of  lime  probably  results  in  the  formation  of  either 
the  dicalcic  or  tricalcic  phosphate.  This  latter  salt,  though  insolu- 
ble in  water,  is  readily  taken  up,  on  account  of  its  fine  state  of  di- 
vision, by  the  reagents  used  for  the  estimation  of  reverted  phos- 
phates. 

From  these  different  explanations  of  the  character  of  reverted 
phosphate,  it  is  evident  that  the  term  is  not  capable  of  a  strict 
chenucal  definition.  It  may  consist  in  any  given  case  of  one  or  of 
several  chemical  compounds.  The  best  definition  that  can  be  given 
is  the  general  one  condensed  into  the  name  itself.  Reverted  phos- 
phates are  those  which,  originally  insoluble,  but  having  been  made 
soluble,  have  reverted  or  returned  to  the  insoluble  condition,  lliey 
must  now,  however,  be  looked  ujion  as  : 

*Rc  ui  iMsfore  I  he  American  Ciiuinical  S(x;iety,  March  17,  1882. 
f2ifit.  fur  analyt.  Clieni.  10,  Frew^nius. 
tZeit.  fur  analyt.  Chem.  19,  Z.  Meyer. 


114  RKVKRTKl)    riU>RPIIATFS. 

(1.)  Just  over  the  border  line  that  separates  the  soluble  from  tlie 
insoluble,  lying  very  close  to  the  soluble,  and  being  brought  back 
by  a  slight  addition  to  the  solvent  power  of  water  ;  and,  as 

(2.)  Widely  separated  and  different  in  solubility  from  the  insol- 
uble form  which  they  originally  possessed.  Like  the  flats  lying 
just  above  the  river's  edge,  they  must  be  wholly  covered  by  a  slight 
rise  in  the  water  that  affects  the  banks  but  little. 

The  object  of  the  inquiry  here  described  has  been  to  establish 
the  above  distinctions,  and  to  And  a  method  of  separation  that  shall 
in  the  actual  analysis  recognize  them  as  nearly  as  possible.  The 
course  pursued  has  been  that  followed  in  similar  inquiries  : 

I.  An  examination  of  the  solubility  of  the  different  natural 
phosphates  used  in  the  manufacture  of  superphosphates. 

II.  An  examination  of  the  solubility  of  the  different  chemical 
compounds  of  which  reverted  phosphates  have  been  found  to  con- 
sist ;  and 

m.  An  attempt  based  upon  the  results  of  these  two  inquiries  to 
find  the  best  method  of  separating  these  two  classes. 

In  the  examination  of  the  natural  phosphates,  five  different 
forms  were  taken  as  typical  of  all.     These  were  : 

1.  Apatite,  as  type  of  the  nearly  pure  tricalcic  form  in  its  most  in- 
soluble condition. 

2.  South  Carolina  rock,  containing  besides  tricalcic  phosphate, 
phosphates  of  iron  and  alumina,  and  carbonate  of  lime. 

3.  I^one  Ask,  the  great  organic  source  of  phosphate. 

4.  Nava^sa  rock,  typical  on  account  of  its  large  percentage  of 
iron  and  alumina  ;  and  finally, 

5.  Curacao  phosphate,  as  type  of  the  island  phosphates,  notable 
for  their  peculiar  mechanical  condition  and  greater  so  jibility  in 
the  organic  salts  of  ammonia. 

In  examining  the  solubility  of  these  natural  phosphates,  attention 

was  first  given  to  the  effect  of  different  relative   proportions  of 

phosphate  and  solvent.  The  standard  method  of  Fresenius,  Luck 
and  Neubauer*  was  followed,  using  50  cc.  of  citrate  of  ammonia 

solution,  of  sp.  gr.  1.09,  and  made  as  nearly  neutral  as  possible  ; 
time,  30  minutes,  temp.  35^  C.  Two  series  of  experiments  were 
made.  In  the  first,  one  gram  of  substance  was  taken  ;  in  the  sec- 
ond, j^  of  a  gram. 

*Zeit.  fur  aualvt.  Chem.  10. 
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SERIES  I. 

SERIES  II. 

p,  05. 

dissolved. 

p,  0,  dissolved. 

Apatite 

040 

per  cent. 

1.54  per  cent 

South  Carolina  rock 

2.00 

« 

6.60 

Bone  Ash 

2.C0 

^i 

8.30 

Navassa 

2.65 

u 

10.10 

Curacao 

4.40 

« 

16.00         " 

Comparing  these  tables,  we  see  at  once  the  fact  that  has  been 
commented  upon  very  frequently  of  late  by  German  chemists  as 
regards  superphosphates,  and  to  which  special  attention  has  been 
called  within  a  few  months  by  a  printed  letter  of  Dr.  S.  W.  John- 
son, in  the  case  of  Curacao  phosphate,  namely,  that  the  percentage 
of  phosphate  dissolved  increases  very  largely  with  the  increa«»e  of 
solvent,  or,  what  is  the  same,  the  decrease  of  substance  taken  for 
analysis.  These  tables  show  that  this  is  true  not  only  of  reverted 
phosphates  as  found  by  the  former,  nor  of  Curacoa  phosphate  as 
shown  by  the  latter,  but  also  of  all  natural  phosphates,  including 
even  the  difficultly  soluble  apatite.  This  fact  has  a  very  im- 
portant bearing  upon  the  error  involved  in  the  determination  of 
reverted  phosphoric  acid  by  this  method,  i.  e.,  an  error  as  regards 
the  strict  separation  of  the  reverted  phosphates  from  the  insoluble 
phosphates.  Thus,  supposing  five  superphosphates  after  the  ex- 
traction of  the  soluble  to  contain  no  reverted  phosphate,  but  to 
contain  10  per  cent,  of  the  above  raw  phosphates  respectively,  cor- 
responding to  about  3  per  cent,  of  insoluble  phosphoric  acid,  the 
citrate  would  attack  these  raw  phosphates,  and  instead  of  the  error 
being  0.04,  0.20,  0.26,  0.26  and  0.44  percent,  as  would  naturally  be 
supposed  from  Series  I,  it  would  in  reality  be  0.15,  0.66,  0.83,  1.01 
-and  1.60  per  cent,  as  shownby  Series  IT.  Thus,  the  superphosphates 
would  be  reported  as  containing  these  latter  amounts  of  reverted 
phosphoric  acid,  when  in  fact  they  contained  nore  whatever. 

This  same  fact  of  increased  solvent  power  obtained  by  increasing 
the  amount  of  solvent  salt  was  shown  to  be  true  also  of  oxalate  of 
ammonia,  by  treat ikig  2  grams  of  Navassa  rock  and  Curacao  phos- 
phate with  1,  5,  and  10  grams  of  the  salt  dissolved  in  100  cc.  of 
water,  at  a  temperature  of  100*^  C.  for  30  minutes. 

SERIES  IIL 

1  gram.  5  grams.  10  grains. 

Navassa,  P,Oj  dis.,                    2.20  8.75                12.16 

Curacao,    "          "                     2.50  12.30               17.60 
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The  influence  of  increase  of  temperature  upon  the  amount  of 
rock  dissolved  was  shown  by  treating  one  gram  of  the  different 
phosphates  with  100  cc.  of  water  containing  four  grams  of  oxalate 
at  20°C.  and  at  lOO'^C. 

SERIES  IV. 

Apatite.    So.  Car.  Rock    Bone  Ash.     Navassa.  Curacao.. 

At  20''C.  P,0,  dis.     0.86  pr  ct.    2.  25  pr  ct.    2.72  pr  ct.    2.85  pr  ct.  5.51  pr  ct. 
••100"        •*      '•      2.16      •*      5.80     •*       8.78      "      9  40      **     15  »0    " 

In  perfoiming  the  above  experiments  at  100^'C.  a  strong  odor  of 
evolved  ammonia  was  observed,  and  it  wan  also  found  that  the  fil- 
trates were  decidedly  acid  in  reaction.  The  importance  of  this  and 
its  bearing  upon  the  subject  will  be  better  seen  further  on. 

The  results  thus  far  given  show  very  clearly  the  cause  of  much 
of  the  confusion  that  has  arisen  over  the  determination  of  reverted 
phosphates.  This  lies  in  the  great  facility  with  which  the  citrate* 
and  oxalate  solutions  attack  the  insoluble  phosphate,  especially 
when  the  proportion  of  solvent  is  increased  or  when  the  tempera- 
ture of  digestion  is  raised.  Many  chemists  have  been  led  by  these 
difficulties  to  seek  a  better  method.  The  suggestion  has  frequently 
been  made  that  a  weak  or  dilute  acid  be  employed  as  a  substitute 
for  the  organic  salts  of  ammonia.  Thus  Grupe  and  Tollens*  rec- 
ommend the  use  of  a  ^^  per  cent,  of  citric  acid  solution.  The  sol- 
vent power  of  this  acid  of  ^  per  cent.,  also  of  oxalic  acid  of  J  per 
cent,   and  ^  per  cent.,  also   of  bydrocliloric   acid  of  -j  J ^j^  normal 

''^Berichle  der  deutscli,  chciu.  GescUscliaft,  14,  754. 
Strength,  upon  the  natural  phosphates  was  examined.  lOOcc.  of 
each  of  the  above  solvents  were  taken,  the  temperature  of  diges- 
tion  was  40°C.,  time  one  hour.  One  gram  was  taken  with  each 
acid,  and  in  addition  also  ^^^^  of  a  gram  with  the  citric  acid  of  ^  per 
cent. 


SERIES  V 


Acid  employed— 


Apatite,  P*OB  dis. 

8  ».  Car.  Rock, 
Bone  Ai«b,  •' 

NHVtU»t>H,  " 

Curacao,  •' 


atric 
\i  per  ct. 
1  gnm. 
0.74  per  ct. 
280 
8.80 
8.80 
4.90       •• 


t'ot  gram. 

2.70  IHT  ct. 

11.40  *' 

11.80  " 

14.00  " 

19.80  *• 


Oxalic 
J4  ix*r  ct. 
1  eram. 
8.20  per  ct. 
S76 
0.23 
9.96 
9.12 


** 


t» 


ti 


Oxalic 

HClrb 

^0  pir  ct. 

normal. 

1  gram. 

Igram. 

Hejierct. 

2  56  per  ct. 

2.68      " 

4  25      •• 

4.15      •♦ 

8.86      " 

3.60      " 

4.15      " 

4.00      *• 

8.86      •• 

Supposing  a  fertilizer  to  contain  10  per  cent,  of  insoluble  rock, 
the  citric  acid  would  make  the  reverted  phosphoric  acid  0.27  per 
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cent.,  1.14  per  cent.,  1.18  per  cent.,  1.40  per  cent.,  1.98  per  cent, 
respectively  in  excess  of  the  actual  amount  present.  The  excess 
thus  introduced  would  be  considerably  greater  than  that  caused  by 
the  solvent  action  of  the  citrate  of  ammonia  solution,  vide  Series 
n.,  and  the  claim  made  for  the  citric  acid  solution  by  Grupe  and 
Tollens  that  it  dissolves  nearly  the  same  amount  of  phosphate 
from  different  quantities  of  substance  taken  for  analysis  shown  to 
be  wholly  unfounded  as  regards  its  action  on  raw  phosphates. 
{Compare  columns  1  and  2  above.) 

The  action  of  the  different  solvents  upon  the  dicalcic  and  tricalcic 
Baits  was  next  studied.  These  salts  were  obtained  by  precipitation, 
and  on  analysis  found  to  agree  so  closely  with  the  theoretical 
composition  as  to  show  the  admixture  of  traces  only  of  other 
forms.  After  thorough  washing  they  were  mixed  with  about  an 
equal  weight  of  calcium  sulphate,  in  order  to  imitate  the  conditions 
ander  which  they  are  found  in  a  superphosphate.  These  mixtures 
were  then  thoroughly  air-dried.  One  gram  of  each  was  now  treated 
with  the  different  solvents,  already  employed,  for  30  minutes  at  a 
temperature  of  40**C.  The  mixture  of  the  dicalcic  salt  contained 
19.20  per  cent,  of  PgOg,  of  the  tricalcic  salt  13.00  per  cent. 

SERIES  VI. 
Solvent.  2CaO,PtO».  8O0,Pt0». 

100  CO.  i  per  cent,  citric  acid,  PtO»  di8.=  j  ^^  ^  per  cent.        10.26  per  cent. 

100  cc.  A      "         oxalic  acid,         *'  6.32      "  6  10      " 

"     yi,  normal  nCl     *  **  3  42      "  1.90      " 

60  cc.  cit.  of  ammonia  sol.  "  19.20      "  13.00      " 

^  cc.  HtO+1  gram  oxal.  ammo.     **  j  j^  JJ^      "  11.50      '* 

It  will  be  seen  from  this  table  that  the  citrate  solution  dissolves 
both  forms  perfectly  ;  that  the  citric  acid,  though  fairly  successful 
with  the  tricalcic  salt,  dissolves  only  one-half  of  the  dicalcic  salt ; 
that  the  other  acids,  notably  the  mineral  acid  HCI,  fall  far  below 
the  citric  in  this  respect.  Special  attention  is  called  to  the  vigor  of 
the  weak  solution  of  oxalate  of  ammonia.  Though  only  one  gram 
is  used,  it  dissolves  all  but  a  trace  of  the  dicalcic  salt,  and  falls  but 
little  short  of  dissolving  all  the  tricalcic  form.  In  the  original 
article  of  Fresenius,  Luck  and  Neubauer,  the  weak  acids  were  dis- 
carded on  account  of  their  inability  to  take  up  the  reverted  phos- 
phate. This  conclusion  is  corroborated  by  these  experiments,  with 
the  additional  objection  proved  by  Series  V.,  namely,  the  greater 
extent  to  which  they  dissolve  the  insoluble  phosphate.    They  found 
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also  that  oxalate  of  ammonia  solution  dissolved  the  dicalcic  phos- 
phate equally  with  the  citrate  salt,  but  abandoned  its  use  on 
account  of  the  vigor  with  which  it  attacked  the  raw  phosphates. 
But  they  employed  in  their  published  experiments  a  very  large 
amount  of  oxalate,  six  grams  of  the  salt  being  taken.  But  it  is 
here  found  that  a  much  weaker  solution  of  the  oxalate  is  effective 
for  dissolving  the  dicalcic  salt.  As  to  its  solvent  action  upon  the 
natural  phosphates,  a  series  of  experiments  proved  that  it  was  not 
as  energetic  in  this  respect  as  the  citrate  of  ammonia  solution,  dis- 
solving considerably  less  than  the  latter.  On  account  of  the  many 
advantages  possessed  by  an  oxalate  of  ammonia  solution  over  the 
citrate  solution  (1)  as  regards  ease  of  preparing  a  perfectly  uni- 
form, neutral  solution,  (2)  as  to  the  greater  facility  of  filtering  and 
washing,  and  many  others,  many  chemists  urged  and  secured  its 
adoption  at  the  Cincinnati  convention  of  agricultural  chemists  of 
1881.  But  further  experiments,  to  be  described  later,  reluctantly 
compelled  the  conclusion  that  it  cannot  supersede  the  citrate  of 
ammonia  solution. 

A  series  of  experiments  were  now  made  upon  a  sample  of  acid 
phosphate,  in  order  to  compare  the  results  obtained  by  the  different 
methods,  and  to  throw  light,  if  possible,  upon  the  causes  of  dis- 
crepancy. A  sample  made  from  Navassa  rock  was  chosen  on 
account  of  the  large  amount  of  reverted  phosphate  usually  present 
in  this  class  of  fertilizers.  The  total  phosphoric  acid  in  the  sample 
was  17.00  per  cent.,  the  soluble  was  5.U0  per  cent.,  leaving  12.00 
per  cent,  of  reverted  and  insoluble.  After  thoroughly  washing  out 
the  soluble,  one  gram  was  treated  with  50  ce.  of  citrate  of  am- 
monia solution,  and  the  directions  of  Frosenius  carefully  followed. 
Another  gram  was  treated  in  exactly  the  same  way,  using  however 
as  a  solvent  50  cc.  of  water  containing  in  solution  one  gram  of 
oxalate  of  ammonia.     The  following  results  were  obtained; 

SERIES  VII. 

PjOg  dissolved.  l^t^s  undissolved. 
By  citrate  solution  or  "  Wash- 
ington method,"                         6.10  per  cent.  5.90  per  cent. 
By  oxalate  solution,                       6.15       "  5.85       " 

These  two  methods  give  results  that  are  gratifying  as  regards 
their  agreement.  Subsequent  experiments,  however,  showed  con- 
clusively that  both  were  far  from  the  truth. 

Two  grams  of  the  same  sample  were  now,  after  the  extraction  of 
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the  soluble  phosphate,  treated  according  to  the  method  adopted 
by  the  agricultural  chemists  at  Cincinnati,  known  as  the  "Cincin- 
nati method."  The  two  grams  of  residue  were  washed  from  the 
filter  paper  into  a  breaker  with  100  cc.  of  water,  containing  in  solu- 
tion two  grams  of  oxalate  of  ammonia.  (This  is  the  same  amount 
of  oxalate  in  proportion  to  the  quantity  of  substance  taken  as  is 
used  in  the  above  determination.)  400  cc.  of  water  were  brought 
to  boiling,  and  the  breaker,  closely  covered,  now  introduced  into 
the  boiling  water,  the  lamp  being  at  the  same  time  removed.  The 
temperature  of  the  liquid  in  the  beaker  rose  to  about  70°  C.  in 
a  few  minutes,  and  then  slowly  sank  during  an  hour  to  about 
40^  C.  The  beaker  was  quickly  rotated  at  intervals.  Two  grams 
were  treated  in  exactly  the  same  manner,  using  however,  instead 
of  the  oxalate  solution  100  cc.  of  the  citrate  solution. 

SERIES  VIII. 

PjOj  dissolved.  Pt^»  undissolved. 

By  oxalate  of  ammonia,  8.55   per  cent.  3.46  per  cent. 

"   citrate  "  1>.85         "  1.15         " 

The  point  of  interest  connected  with  these  results  is  the  much 
larger  amount  of  phosphoric  acid  dissolved  by  both  the  reagents  as 
compared  with  that  dissolved  by  them  at  the  temperature  of  35°  C. 
continuous.  This  is  especially  the  case  with  the  citrate  solution, 
the  dissolved  phosphoric  acid  rising  from  6.10  per  cent,  to  9.85  per 
cent.,  an  increase  of  3.75  per  cent.  This  increase  can  be  explained 
in  two  ways  only:  (1)  Either  the  insoluble  rock  present  is  dissolved 
to  this  increased  extent,  or  (2)  there  is  a  form  of  reverted  phos- 
phate present  that  is  not  fully  taken  up  by  either  of  the  citrate  or 
oxalate  solution  at  the  lower  temperature. 

In  order  to  ascertain  if  the  former  of  these  two  explanations  was 
the  correct  one,  two  separate  portions  of  |  of  a  gram  each  of 
Navassa  rock,  containing  0.120  gram  PgO^,  and  corresponding  to 
6  per  cent,  of  insoluble  phosphoric  acid  when  calculated  on  two 
grams  as  used  in  the  above  analysis  (which  is  just  the  amount  of 
apparently  insoluble  acid  left  in  Series  VII.),  were  rubbed  to  a 
paste  in  a  mortar  and  treated  each  with  100  cc.  of  citrate  of  ammo- 
nia solution,  the  one  at  a  temperature  of  35**  C.  continuous  for  one 
hour,  the  other  at  a  temperature  falling  from  70^  C.  to  40**  C. 
during  an  hour,  as  in  Series  VIII.  The  following  amounts  of 
PgOi  were  dissolved,  calculated  as  per  cent,  on  2  grams: 


120  BEYEBTED    PHOSPHATES. 


SERIES  IX. 


No.  1.     Phos.  acid  dissolved,  1.16  per  cent. 

No.  2.         "       "  "  1.59       *' 

The  increase  in  phosphoric  acid  dissolved  by  the  use  of  the 
higher  temperature  is  found  to  be  only  0.43  per  cent.  It  is  seen  at 
once  that  this  small  increase  cannot  explaiu  the  large  increase  of 
3.75  per  cent,  in  the  case  of  the  acid  Navassa,  made  from  the  same 
rock. 

The  second  of  the  two  possible  explanations,  viz. :  The  presence 
of  a  form  of  reverted  phosphate  not  fully  dissolved  at  35®  C,  must 
therefore  be  the  true  one.  The  experiments  already  made  show 
that  this,  form  can  be  neither  the  dicalcic  nor  tricalcic  phosphates, 
as  the  citrate  solution  is  a  perfect  solvent  for  these  two  forms  at  a 
temperature  of  35®  C.  The  only  form  left  is  the  reverted  phos- 
phates of  iron  and  alumina.  A  quantity  of  the  mixed  normal  phos- 
phates of  iron  and  alumina,Fe«03,  PgOg  and  AlgOj,  P2O5,  was  now 
prepared  by  precipitation.  A  portion  was  mixed  with  a  large  quan- 
tity of  calcium  sulphate  and  dried  to  a  po^*der  at  a  temperature 
not  exceeding  60®  C.  The  remainder  was  dried  at  the  same  tem- 
perature without  admixture.  One  gram  of  the  first  portion  con- 
taining 4  per  cent,  of  phosphoric  acid  was  now  rubbed  to  a  paste 
in  a  mortar  and  then  digested  with  100  cc.  of  the  oxalate  and 
citrate  solutions,  first  at  35®  C.  and  then  at  70®  C.  to  40®  C.  for  one 
hour. 

SERIES  X. 

P.Oj  dis.  at  S5X.        P.Oj  dis.  at  70*^  to  40^C. 
Using  oxalate  of  ammonia,     0.95  per  cent.     3.2J  per  cent. 
"       citrate  "  1.60       "  4.00       " 

One  gram  of  the  unmixed  portion  containing  on  analysis  35.62  per 
cent,  of  phosphorc  acid  was  now  treated  exactly  in  the  same  way, 
with  results  as  follows  : 

SERIES  XI. 

P.O^  dis.  at  35'C.        P.Og  dis.  at  70^  to  40«  C. 
Using  oxalate  of  ammonia  11.06  per  cent.         26.50  percent. 
«      citrate  "  13.14        **  35.62 

These  two  series  of  experiments  prove  the  very  important  fact 
that  neither  the  citrate  nor  oxalate  solution  will  dissolve  more  than 
a  small  portion  of  the  reverted  phosphates  of  iron  and  alumina  at 
the  temperature  of  35*^  C,  and  that  even  at  the  higher  temperature 
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oi  70°  C.  to  40°  C.  the  oxalate  falls  short  of  the  perfect  solvent 
power  which  must  be  required  of  it. 

These  results  explain  most  clearly  the  great  increase  of  phosphoric 
acid  taken  up  in  Series  VIII.  over  that  dissolved  in  Series  VII.  The 
acid  Navassa  under  treatment  contains  a  very  large  quantity  of 
reverted  phosphates  of  iron  and  alumina  which  are  not  dissolved  at 
the  lower  temperature.  They  also  explain,  why  the  citrate  solu- 
tion dissolves  in  1.30  per  cent,  more  than  the  oxalate,  because  of  its 
more  vigorous  solvent  actioa  on  these  formjj  of  reverted  phosphates. 
One  gram  of  these  phosphates  of  iron  and  alumina,  treated  with 
100  cc.  of  the  citrate  solution  at  a  continuous  temperature  of  65^0. 
for  30  minutes,  formed  also  a  clear  solution. 

In  order  to  ascertain  the  amount  of  solvent  action  of  this  method 
upon  the  different  forms  of  raw  phosphates,  ^  of  a  gram  of  each, 
corresponding  to  about  3  to  4  per  cent,  phosphoric  acid  when  cal- 
culated upon  two  grams,  was  treated  in  the  same  manner  as  the 
above,  temperature  TO'^C.  to  40''C.,  using  100  cc.  citrate  solution. 

SERIES  XII. 

P,0,  di8. 

Apatite  0.22  per  cent. 

South  Carolina  rock  O.fJl       " 

Bone  Ash  .... 

Navassa  rock  1.09       *' 

Curacao  2.07       ** 

Comparing  this  table  with  Series  II.,  dividing  the  results  there  by 
by  ten,  it  is  evident  that  at  the  higher  temperature,  only  a  small 
increase  in  the  amount  of  insoluble  rock  dissolved  is  observed. 

In  this  connection  special  attention  is  called  to  one  point.  Notice 
has  been  called  to  the  fact  that  at  100*^C.  the  oxalate  solution  loses 
ammonia  and  becomes  decidedly  acid  in  reaction.  A  solution  of 
neutral  oxalate,  immersed  in  boiling  water  for  one  hour  in  an  open 
beaker,  acquired  an  acid  strength  of  \  percent,  oxalic  acid;  100  cc. 
of  the  citrate  of  ammonia  solution  treated  for  an  hour  in  the  same 
way  acquired  an  acid  strength  of  1.2  per  cent,  citric  acid.  The 
energy  with  which  these  acid  solutions  attack  the  undecomposed 
rock  present  in  a  superphosphate  is  shown  in  Series  V.  It  is  on 
account  of  these  facts  that  Fresenius  uses  a  neutral  solution  of  the 
citrate  salt  and  adopts  the  low  temperature  of  35'^C..,  and  Luck*  in 
a  second  paper  dwells  with  great  emphasis  upon  this  point  in 
answer  to  the  criticisms  of  a  French  chemist.     But  as  the  higher 

*Zeit8clirift  fur  an:tl.  Cliem.  14. 


122  BEYSBTKD   PHOSBHATB8. 

temperature  is  rendered  indispensable  on  account  of  the  presence 
of  phosphates  of  iron  and  alumina  in  the  great  majority  of  super- 
phosphates, this  loss  of  ammonia  and  consequent  acidity  was  pre- 
vented by  digestion  in  a  flask  closed  with  a  rubber  cork. 

The  severest  criticism  upon  the  determination  of  reverted  phos- 
phates as  an  anaiytical  process  is  the  fact  that  when  different  quan- 
tities of  substance  are  taken  for  analvsis,  different  results  are 
obtained.  This  most  exceptional  experience  in  chemical  analysis^ 
which  is  without  a  parallel  in  analytical  determinations,  requires  a 
most  careful  examination,  as  this  has  done  more  than  all  else  to 
cast  discredit  upon  this  analytical  process.  And  yet  it  seems  clear 
that  this  trouble  can  arise  from  only  three  sources  : 

(1.)  Either  the  fertilizer  under  treatment  has  so  large  an  amount 
of  reverted  phosphate  present  that  when  a  large  amount  is  taken 
for  analysis  the  citrate  is  unable  to  take  it  all  up,  but  is  able  to  do 
80  when  a  smaller  amount  is  employed,  or — 

(2.)  The  citrate  is  an  imperfect  solvent  for  some  form  of  reverted 
phosphate  that  may  be  present,  either  on  account  of  the  character 
of  the  latter,  or  on  account  of  the  method  employed  failing  to  dis- 
solve it  completely,  the  error  showing  more  clearly  as  large  (quan- 
tities are  taken  for  the  analysis,  or — 

(3.)  The  discrepancy-arises  from  the  solvent  action  of  the  citrate 
upon  the  undecomposod  rock  present,  a  larger  percentage  of  this 
being  dissolved  when  smaller  quantities  are  taken  (vide  Series  I. 
and  II.)  The  instance*  given  by  German  experimenters,  in  the 
case  of  fertilizers  containing  25  per  cent,  or  more  of  phosphoric 
acid  present  as  precipitated  tricalcic  phosphate,  maybe  due  mainly 
to  the  first  of  these  causes.  In  such  cases  a  smaller  quantity  must 
be  taken,  or  it  may  be  ^ound  that  the  higher  temperature  here  re- 
commended will  so  increase  the  solvent  power  of  the  citrate  solu- 
tion as  to  render  this  unnecessary.  Whenever  the  phosphates  of 
iron  or  alumina  are  present,  it  is  evident  from  the  experiments 
given  that  this  discrepancy  may  be  largely  due  to  the  second  cause 
here  assigned,  namely,  the  method  of  the  analysis,  employing  as  it 
does  the  low  temperature  of  35®  0.  In  order  to  ascertain  whether 
the  higher  temperature  of  70^  C.  to  40*"  C.  will  obviate  the  error 
from  this  second  cause,  1,  2,  3,  4,  and  5  grams  of  the  above  acid 
Navassa  were  treated  each  with  100  cc.  of  the  citrate  solution  at 
this  temperature,  after  the  thorough  w^ashing  out  of  the  soluble 
phosphate. 
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SERIES  XIII. 

PgOg  dissolved. 

PgOg  undissolved. 
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The  very  slight  and  uniform  decrease  of  reverted  phosphoric 
acid,  about  0.20  per  cent,  for  each  additional  gram  taken,  up  to  the 
5  grams  when  the  increase  is  a  trifle  larger,  would  certainly  seem, 
to  show  that  every  source  of  discrepancy  but  the  third  mentioned 
above  had  been  obviated.  When  it  is  observed  that  in  the  last  ex- 
periment 0.451  gram  of  reverted  phosphoric  acid  is  dissolved  by  the 
100  cc.  of  citrate  of  ammonia  solution  at  the  temperature  of  70°  C. 
to  40°  C,  it  certainly  seems  that  nothing  further  could  be  desired 
as  regards  vigor  of  action  upon  the  reverted  forms.  No  other  sol- 
vent suggested  will  approach  the  citrate  solution  in  this  important 
res|»ect,  when  employed  at  the  temperature  here  adopted. 

But  as  regards  the  third  cause  of  discrepancy  it  is  very  different. 
This  cause  lies  in  the  very  nature  of  things  and  cannot  be  over- 
come. No  reagent  can  be  found  that  will  dissolve  the  strictly  re- 
verted phosphates  and  not  affect  the  undecomposed  rock  present. 
Nor  is  it  desirable  that  any  such  reagent  should  be  found,  nor  would 
it  be  just  to  employ  it  in  case  ?t  were  possible  to  find  it.  The  whole 
idea  upon  which  the  determination  of  reverted  phosphates  rests  is 
that  the  solvent  action  of  the  liquids  of  the  soil  is  stronger  than 
that  ot  pu^e  water,  and  is  closely  imitated  by  the  solvent  action  of 
the  organic  salts  of  ammonia.  Now  there  is  a  certain  percentage 
of  the  raw  phosphates  that  will  always  be  taken  up  by  this  in- 
creased solvent  power,  and  this  percentage  is  practically  and  with 
justice  considered  equal  in  value  to  and  reported  as  reverted 
phosphate. 

The  only  ditticulty  that  now  presents  itself  is  to  so  fix  the  amount 
of  substance  taken  for  analysis  that  the  solvent  action  of  the  citrate 
solution  upon  the  undecomposed  rock  shall  dissolve  such  a  per- 
centage of  this  as  shall  when  reported  as  reverted  phosphate  be  a 
fair  equivalent  of  its  agricultural  value.  This  conception  here 
stated  will  be  best  illustrated  by  the  accompanying  diagram.  2 
grams  of  the  ii\c  forms  of  raw  phosphates  were  treated  with  100 
cc.  of  citrate  of  ammonia  solution  at  a  falling  temperature  70*^  C. 
to  40^  C.  for  one  hour,  also  two  grams  of  the  reverted  phosphates 
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mina  containing  35.63  per  cent,  of  phosphoric  acid, 
dissolved  to  a  clear  eolution. 
BBRIES  XIV. 
Phouphoric  acid  dissolved,     0,60  per  cent. 


rock, 


3.75      " 
7.50      " 

35.62  " 
In  the  diagram  use  is 
again  made  of  the  figure 
of  speech  previously  em- 
ployed. AOB  is  the  river 
bed,  representing  the 
phosphates  soluble  in 
water,  completely  covered 
by  the  line  AM,  the 
height  of  which  represents 
the  solvent  power  of 
water.  The  line  EC  rep- 
resents the  flats  or  the  re- 
verted phosphates  lying 
just  above  the  water,  and 
slightly  rising,  since  the 
different  forms  possessdif- 
ferent  d^-grees  of  solubili- 
ty. The  line  DC,  DC  rep- 
resents the  solvent  power 
of  100  c.c.  citrate  of  am- 
monia solution  at  the 
temperature  70"  C.  to 
40°  C.  The  lines  BE,  B 
F,  MH,  BG  and  BI  rep- 
resent the  banks  rising  at 
different  angles  on  the 
different  raw  phosphates, 
Curacao,  Navassa,  Bone 
Ash,  South  Carolina  rock, 
and  Apatite  here  ex- 
amined. These  lines  are 
all  two  inches  in  length, 
to    represent     the    two 
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grams  of  substance  taken.  All  of  BC  falls  below  DC  or  becomes 
soluble  in  the  citrate  solution,  i  of  BE,  i  of  BF  ^\  of  BH,  -^  of 
BG,  and  ^  of  BI,  calculating  from  30,  30,  36,  27,  and  42  percen- 
tages of  phosphoric  acid  present  in  the  five  samples. 

Now  suppose  one  gram  of  the  above  substances  be  taken  to  100 
cc.  of  citrate  solution.  This  proportion  is  the  same  as  200  cc. 
citrate  solution  to  the  2  grams  of  substance  taken  in  the  diagram. 
The  line  DC  will  be  raised  to  IFN,  twice  as  far  above  the  surface 
of  the  water.  Twice  as  large  an  amount  of  reverted  phosphates 
will  be  taken  up,  viz.  BN,  and  at  the  same  time  nearly  twice  as 
large  an  amount  of  the  raw  fihosphates  as  shown  in  the  figure. 
Thu-  repeating  Series  XIV.,  using  however  one  gram  of  substance, 
there  were  dissolved  as  follows: 

SERIES  XV. 

Apatite,  Phosphoric  acid  dissolved, 
Sou  h  Carolina  rock,  "  " 

Bone  Ash,  "  " 

Navassa,  "  " 

Curacao,  "  " 

Attention  is  called  to  the  nature  of  Curacao  phosphate  as  brought 
out  in  this  connection.  Since  by  successive  treatments  with  citrate 
of  ammonia  solution,  or  by  employing  a  very  small  quantity  for 
analysis,  as  ^jy  of  a  gram,  nearly  all  of  this  can  be  brought  into 
solution,  many  chemists  regard  its  phosphoric  acid  as  nearly  all  in 
the  available  form,  and  an  analysis  made  by  one  chemist  on  the 
identical  sample  used  in  this  work  reports  the  presence  of  18  per 
cent,  of  reverted  phosphoric  acid.  But  the  whole  course  of  experi- 
ments given  in  this  paper  shows  conclusively  that  it  differs  from 
the  other  raw  phosphates  only  in  degree  of  solubility,  and  is  very 
far  removed  as  regards  this  property  from  the  true  reverted  forms, 
being,  as  shown  in  the  diagram,  based  upon  Series  XIV.,  only  ^  as 
soluble  at  the  best  as  the  latter,  and  only  about  twice  as  soluble 
as  Navassa  rock  and  bone  ash. 

It  seems  almost  certain  from  the  agricultural  experiments 
described  in  the  last  edition  of  Johnson's"  Agricultural  Chemistry,** 
on  the  use  of  finely  ground  phosphates,  that  all  the  phosphoric 
acid  in  such  phosphates  becomes  ultimately  soluble  in  the  soil. 
The  division  of  phosphates  therefore  into  the  three  forms,  soluble^ 
reverted,  and  insoluble,  will  have  reference  only  to  the  time  re- 
quired to  render  them  available  for  plant  use.     Supposing,  in  the 
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above  diagram,  that  the  solvent  action  of  100  c.c.  of  the  citrate 
solution  represents  the  solvent  action  of  the  liquids  of  the  soil  for 
a  certain  period  of  time,  as  e.g.  one  season,  upon  the  forms  of 
phosphate  there  represented,  it  is  evident  that  all  the  soluble  and 
reverted  would  be  available  the  first  season,  that  raw  Curacao 
would  all  be  rendered  available  in  something  over  five  seasons,  the 
Navassa  in  eight  seasons,  and  so  on.  The  divisions,  therefore,  of 
soluble,  reverted,  and  insoluble  become  indispensable  as  means  of 
fixing  commercial  and  agricultural  values. 

In  conclusion,  emphasis  is  laid  upon  the  following  points  as 
brought  out  in  this  inquiry. 

I.  While  the  line  of  division  between  the  reverted  forms  and  the 
original  insoluble  forms  of  phosphoric  acid  may  be  sharply  drawn 
in  the  case  of  an  extremely  insoluble  phosphate,  like  apatite,  in  the 
case  of  the  more  easily  soluble  natural  phosphates  the  two  great 
classes  overlap,  one  the  other.  Whatever  solvent  therefore  is  used 
for  determining  reverted  phosphates  the  same  will  also  dissolve  a 
small  percentage  of  the  undecomposed  phosphate  that  may  be  pres 
€nt;  this  percentage  varying  considerably  according  to  the  charac- 
ter of  the  insoluble  phosphate.  This  percentage,  representing  as  it 
-does  the  comparative  solubility  which  such  insoluble  phosphate  pos- 
sesses to  the  true  reverted  phosphates  present,  is  justly  considered 
as  equivalent  to  an  equal  amount  of  the  true  reverted  forms,  and 
reported  as  such. 

II.  A  slightly  ammoniacal  citrate  of  ammonia  solution,  alone  of 
all  the  solvents  that  have  been  proposed,  is  a  perfect  solvent  for  all 
the  forms  of  reverted  phosphate,  while  at  the  same  time  not  unduly 
dissolving  the  raw  or  insoluble  phosphates  present.  Such  a  solution 
dissolves  but  a  trace  of  the  most  difficultly  soluble  form  of  phos- 
phate known,  viz.  apatite,  and  dissolves  the  other  natural  phos- 
phates to  a  greater  and  greater  extent  as  they  approach  in  character 
the  true  reverted  forms. 

III.  Neither  the  "  Washington  method  "  (method  of  Fresenius) 
nor  the  "  Cincinnati  method  "  can  be  relied  upon  to  take  up  all  the 
reverted  phosphates  that  may  be  present. 

IV.  A  modification  of  the  method  of  Fresenius,  consisting  of  the 
use  of  a  higher  temperature  for  the  digestion,  will  meet  all  the  re- 
quirements of  the  case,  provided  that  the  greatest  care  is  taken  to 
guard  against  acidity  of  the  solvent  and  consequent  excessive  solu- 
tion of  the  insoluble  phosphates  present.  Whether  the  falling  tem- 
perature of  70®  C.  to  40°C.  as  here  explained,  or  a  continuous  tern- 
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perature  of  66**  C.  for  30  minutes,  be  used,  there  will  be  but  slight 
if  any  differencee  in  the  results,  provided  that  the  8;'lution  of  citrate 
be  slightly  ammoniacal,  and  the  digestion  be  made  in  a  closed  flask. 
To  the  use  of  acid  solutions  of  citrate,  either  acid  at  the  beginning 
or  the  digestion  or  becoming  acid  during  its  continuance,  are  pro- 
bably due  more  than  to  any  other  cause,  the  discrepancies  in  this 
analytical  process. 


XVIII.    THE    CONTAMINATION   OF   THE    NEW   YORK 

WATER  SUPPLY. 

BY    DR     ALBERT   R.    LEEDS 

In  this  journal  (vol.  Ill,  98,)  I  have  given  under  the  title  * 'Rela- 
tive purity  of  city  waters  in  the  United  States,"  the  analyses  of  the 
drinking  waters  of  many  of  our  large  cities,  as  performed  by  the 
same  methods,  and  as  made  upon  samples  collected  at  or  near  the 
same  date.  As  a  necessary  deduction  from  these  results,  the  drinking 
waters  arranged  themselves  in  a  series,  in  which  the  Brooklyn  water 
occupied  the  place  of  honor  as  the  purest,  the  Boston  water  the 
lowest  place,  being  the  most  foul.  The  New  York  water.  No.  VI, 
fell  in  the  middle  of  the  series.  The  water  supplies  (judged  by  the 
samples  analyzed)  of  Brooklyn,  Rochester,  Philadelphia,  Baltimore 
and  Washington,  were  pronounced  satisfactory.  Those  of  New 
York,  Newark,  Jersey  City,  Hoboken,  Cincinnati,  Oswego,  Wil- 
mington (Del.)  and  Boston,  were  stated  to  be  contaminated.  There 
was  no  question  as  to  the  contamination  of  the  Newark  (Passaic) 
water  (No.  7),  because  its  impurities  were  established  by  a  multi- 
tude of  analyses.  And  with  regard  to  the  Croton  water  the  evidence 
of  contamination  was  found  in  the  facts  : 

Ist.  That  its  various  impurities  exceeded  the  limits  which  are  al- 
lowab  e  in  a  pure  drinking  water.  2nd.  That  its  composition  ap- 
proached very  closely  to  that  of  the  Passaic,  of  whose  contamina- 
tion there  could  be  no  question  ;  3rd.  That  the  water  shed  of  the 
Croton  contained  sufficient  sources  of  pollution  to  account  for  the 
figures  obtained  by  analysis. 

The  results  above  summarized  have  been  accepted  without  cavil, 
except  in  the  caFe  of  the  New  York  water  supply.  The  pollution 
of  the  Boston  water  was  so  great  that  I  could  not  credit  my  results 
without  making  a  personal  inspection  of  the  sources  of  the  Boston 
supply.  This  I  did  at  a  later  season,  and  found  not  only  were  the 
first  results  more  than  confirmed  but  that  the  sources  of  pollution 
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were  unmiRtakable.  They  were  in  the  first  place,  the  impurities^ 
thrown  in  by  manufacturing  communities  ;  and  secondly,  the  enor- 
mous expansion  of  certain  organic  growths  at  favorable  seasons  of 
the  year.  The  results  relating  to  the  water  supply  of  Wilmington, 
Del.,  which  were  at  first  objected  to  by  ihe  uninformed  local  press 
of  that  city,  were  later  on  acknowledged  by  the  health  and  city  au- 
thorities to  be  warranted  by  the  actual  facts,  and  I  am  at  present 
engaged  on  behalf  of  this  city  to  investigate  the  precise  nature  and 
extent  of  the  pollution. 

Dr.  E  Waller  in  this  journal  (Vol.  IV,  p.  15),  has  objected  to  the 
New  York  water  supply  being  characterized  as  contaminated,  on 
the  groimd  that  his  results,  for  a  term  of  years,  differ  greatly  from 
my  own  and  are  of  a  more  favorable  character.  Also,  for  the  reason 
that  the  Croton  water  shed  cannot  originate  any  sources  of  contami- 
nation ;  and  finally,  that  the  health  of  New  York  is  not,  and  has 
never  been,  surh  as  to  indicate  the  presence  of  any  coiitamination 
in  the  water  supply. 

In  reply,  I  would  state  : 

Isf.  That  the  analyses  of  the  New  York  water,  on  which  Dr. 
Waller  bases  his  opinion,  have  been  incomplete,  and  data  have  been 
lost  sight  of,  which  are  of  the  greatest  value  in  forming  a  judgment 
as  to  the  fact  of  contamination. 

2nd.  That  certain  of  his  methods  are  erroneous,  and  of  necessity 
give  a  more  favorable  impression  of  the  water  than  its  true  charac- 
ter warrants. 

3rd.  The  analysis  of  the  Cr  'ton  water  made  June  23rd,  1881, 
does  not  stand  alone,  but  is  confirmatory  of  otlier  previous  analyses 
which  led  me  to  the  conclusion  that  the  Croton  water  was  con  a'ni- 
nated.  It  was  not  made,  as  Dr.  Waller  intimates,  upon  water  turbid 
with  sediment,  but  upon  clear  water  drawn  from  the  continuously 
flowing  faucet  in  the  Barclay  street  ferry  house.  I  took  it  from 
this  source  as  affording  a  very  fair  average  sam]»l»*  of  Croton  water 
and  I  have  no  reason  for  supposing  that  it  was  otherwiNC. 

4th.  The  condition  of  the  Croton  water  shed  is  such  as  to  account 
for  the  figures  given  in  my  analysis.  The  table  of  population  given 
by  Dr.  Waller  for  the  water  sheds,  does  not  explain  the  facts  which 
exist ;  for  Rochester  with  but  haff\\\e  density  of  populatitm  on  its 
Hemlock  Lake  water  shed,  that  exists  upon  the  Croton,  has  a  far 
superior  water  supply,  while  Brooklyn  on  the  other  hand,  with 
dovble  the  population,  has  a  better  supply  than  either. 
5th.  There  are  no  data  given,  or  so  far  as  I  know  ever  have  been 
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given,  upon  which  oonclusions  can  be  based  coniie<?ting  the  vital 
Btatistic-'  of  New  York  with  the  character  of  its  water  supply.  The 
face  of  Dr. Waller's  assertion  is  not  to  be  measured  by  its  positive- 
nes8,  but  upon  the  appositeness  and  weight  of  the  data  upon  which 
it  is  based,  and  of  such  data  he  has  given  us  none. 

It  is  extremely  difticult,  unfortunately,  to  connect  the  various 
dis«  ases  of  a  great  community  with  the  more  or  less  deteriorated 
condition  <  f  its  water  supply.  Unfortunately  because  if  the  con- 
nection were  one  easily  proved,  both  chemist  and  medical  practi- 
tioner could  arrive  with  ease  and  certainty  at  results  which  are  now 
open  to  more  or  less  criticism.  Whilst  reiterating  in  various  com- 
munications the  statement  that  the  water  supply  of  Newark  and 
Jersey  City  is  contaminated,  and  in  seasons  of  excessive  droii^^'ht 
like  the  summers  of  1881  badly  so,  I  have  repeatedly  challenged 
the  physicians  of  these  towns,  to  connect  by  irrefragible  demonstra- 
tion, the  impurity  of  the  water  with  any  case  of  disease,  and  they 
have  professed  their  inability  so  to  do.  I  mention  this,  more  par- 
ticularly because  the  chemist  is  often  accused  by  the  physician  of 
reporting  a  long  series  of  decimals,  without  satisfactorily  showing 
that  any  of  the  substances  reported  are  specific  causes  of  disease. 
Here,  on  the  other  hand,  is  a  case  wlicre  for  years  the  water  has 
been  reported,  on  the  strength  of  the  oxidizable  and  oxidized  nitro- 
genous matters  which  it  contains,  to  be  contaminated,  and  yet  no 
physician  has  proven,  or  attempted  to  prove,  that  any  particular 
case  of  disease  has  been  due  to  drinking  it.  In  the  population  of 
60,000  people  inhabiting  the  town  of  Paterson,  which  pours  all  its 
sewage  into  the  Passaic  at  a  point  IG  miles  above  the  intakes  of  the 
pumping  stations  of  Newark  and  Jersey  City,  and  in  the  city  of 
Pass.iic  with  its  considerable  population  likewise  sewerinij  into  the 
Passaic  rivt-r  at  a  point  only  half  this  distance,  there  must  be  many 
cases  of  typhoid  fever,  yet  no  one  has  ever  shown  that  a  single  case 
of  typhoid  fever  has  been  originated  in  Newark  and  Jersey  City  by 
drinkin.r  the  Passaic  water.  From  what  source  then  does  Dr. 
Waller  derive  the  statistics  upon  which  he  infers  the  purity  of  the 
Croton  water  from  the  death-rate  of  the  New  York  population  ? 

To  return,  however,  to  the  more  serious    sources  of  evor  in  tl:e 
metliods  made  use  of  by  Dr.  Waller. 

1st.  With  reference  to  the  incompleteness  of  his  analyses.   He  has 

charged  me  with  indefiniteness  in  the  use  of  the  terms  "nitrites" 

and  "  nitrates."     I  fail  entirely  to  see  any  indefiniteness.   I  used 

these  terms  because  they  were  the  proper  generic  names  of  the  sub- 
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were  unmiRtakable.  They  were  in  the  first  place,  the  impurities^ 
thrown  in  by  manufacturing  communities  ;  and  secondly,  the  enor- 
mous expansion  of  certain  organic  growths  at  favorable  seasons  of 
the  year.  The  results  relating  to  the  water  supply  of  Wilmington, 
Del,  which  were  at  first  objected  to  by  ihe  uninformed  local  press 
of  that  city,  were  later  on  acknowledged  by  the  health  and  city  au- 
thorities to  be  warranted  by  the  actual  facts,  and  I  am  at  present 
engaged  on  behalf  of  this  city  to  investigate  the  precise  nature  and 
extent  of  the  pollution. 

Dr.  E  Waller  in  this  journal  (Vol.  IV,  p.  15),  has  objected  to  the 
New  York  water  supply  being  characterized  as  contaminated,  on 
the  ground  that  his  results,  for  a  term  of  years,  differ  greatly  from 
ray  own  and  are  of  a  more  favorable  character.  Also,  for  the  reason 
that  the  Croton  water  shed  cannot  originate  any  sources  of  contami- 
nation ;  and  finally,  that  the  health  of  New  York  is  not,  and  has 
never  been,  such  as  to  indicate  the  presence  of  any  contamination 
in  the  water  supply. 

In  reply,  I  would  state  : 

Ist.  That  the  analyses  of  the  New  York  water,  on  which  Dr. 
Waller  bases  his  opinion,  have  been  incomplete,  and  data  have  been 
lost  sight  of,  which  are  of  the  greatest  value  in  forming  a  judgment 
as  to  the  fact  of  contamination. 

2nd.  That  certain  of  his  methods  are  erroneous,  and  of  necessity 
give  a  more  favorable  impression  of  the  water  than  its  true  charac- 
ter warrants. 

3rd.  The  analysis  of  the  Cr  »ton  water  made  June  23rd,  1881, 
does  not  stand  alone,  but  is  confirmatory  of  other  previous  analyses 
which  led  me  to  the  conclusion  that  the  Croton  water  was  con  a''ii- 
nated.  It  was  not  made,  as  Dr.  VV^aller  intimates,  upon  water  turbid 
with  sediment,  but  upon  clear  water  drawn  from  the  continuously 
flowing  faucet  in  the  Barclay  street  ferryhouse.  I  took  it  from 
this  source  as  affording  a  very  fair  average  sampl*^  of  Croton  water 
and  I  have  no  reason  for  supposing  that  it  was  otherwiNC. 

4th.  The  condition  of  the  Croton  water  shed  is  such  as  to  account 
for  the  figures  given  in  my  analysis.  The  table  of  population  given 
by  Dr.  Waller  for  the  water  sheds,  does  not  explain  the  facts  which 
exist ;  for  Rochester  with  but  half  ihe  density  of  populati<m  on  its 
Hemlock  Lake  water  shed,  that  exists  upon  the  Croton,  has  a  far 
superior  water  supply,  while  Brooklyn  on  the  other  hand,  with 
dottble  the  population,  has  a  better  supply  than  either. 
5th.  There  are  no  data  given,  or  so  far  as  I  know  ever  have  been 
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given,  upon  which  oonchisions  can  be  based  connecting  the  vital 
statistic-*  of  New  York  with  the  character  of  its  water  supply.  The 
face  of  Dr. Waller's  assertion  is  not  to  be  measured  by  its  positive- 
ness,  but  upon  the  appositeness  and  weight  of  the  data  upon  which 
it  is  based,  and  of  such  data  he  has  given  us  none. 

It   is  extremely   difficult,  unfortunately,  to   connect  the  various 
dist  ases  of  a  great  community  with  the   more  or  less  deteriorated 
condition  <  f  its  water  supply.     Unfortunately  because  if  the  con- 
nection   were  one  easily    proved,  both  chemist  and  medical  practi- 
tioner could  arrive  with  ease  and  certainty  at  results  which  are  now 
open  to  more  or  less  criticism.  Whilst  reiterating  in  various  coiii- 
munications  the  statement  that  the  water   supply  of  Newark    and 
Jersey  City  is  contaminated,  and  in  seasons  of  excessive  droii;^'i»t 
like  the  summers  of  1881  badly  so,  I  have  repeatedly  challenged 
the  physicians  of  these  towns,  to  connect  by  irrefragible  demonstra- 
tion, the  impurity  of  the  water  with  any  case  of  disease,  and  they 
have  professed  their  inability  so  to  do.    I  mention  this,  more  par- 
ticularly because  the  chemist  is  often  accused  by  the  physician  of 
reporting  a  long  series  of  decimals,  without  satisfactorily  showing 
that  any  of  the  substances  reported  are  specific  causes  of  disease. 
Here,    on  the  other  hand,  is  a  case  wlicre   for  years  the    water  has 
been  reported,  on  the  strength  of  the  oxidizable  and  oxidized  nitro- 
genous matters  which  it  contains,  to  be  contaminated,  and  yet  no 
physician  has  proven,  or  attempted  to  prove,  that  any  particular 
case  of  disease  has  been  due  to  drinking  it.     In  the  population  of 
60,000  people  inhabit ing  the  town  of  Paterson,  which  pours  all  its 
sewage  into  the  Passaic  at  a  point  IG  miles  above  the  intakes  of  the 
pumping  stations  of  Newark  and  Jersey  City,   and   in   the  city  of 
Pass.iic  with  its  considerable  population  likewise  sewerinij  into  the 
Passaic  rivt-r  at  a  point  only  half  this  distance,  there  must  be  many 
cases  of  typhoid  fever,  yet  no  one  has  ever  shown  that  a  single  case 
of  typhoid  fever  has  been  originated  in  Newark  and  Jersey  City  by 
drinkin:^   the  Passaic  water.     From    what   source   then   does  Dr. 
Waller  derive  the  statistics  upon  which  he  infers  the  purity  of  the 
Grot  on  water  from  the  death-rate  of  the  New  York  population  ? 

To  return,  however,  to  the  more  serious    sources  of  evor  in  the 
methods  made  use  of  by  Dr.  Waller. 

1st.  With  reference  to  the  incompleteness  of  his  analyses.  He  has 

charged  me  with  indefiniteness  in  the  use  of  the  terms  ^^ nitrites'' 

and  ^Miitrates."     I  fail  entirely  to  see  any  indefiniteness.   I  used 

these  terms  because  they  were  the  proper  generic  names  of  the  sub- 
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sabstances  I  determined.  Nitrites  and  nitrates  were  the  bodies 
meant,  and  the  bodies  whose  determination  a8  such,  I  regarded  as 
of  importance.  The  results  were  calculated  to  nitrites  (HNO,) 
and  nitrates  (H1NO3),  and  not  to  the  "nitrogen  in  nitrites  orni- 
trates,"  because  I  had  no  interest  in  knowing  the  amount  of  the  ni- 
trogen, could  not  have  made  use  of  it  in  my  calculation**,  and  think 
its  estimation  would  have  been  absurd.  If  the  organic  carbon  and 
nitrogen  had  been  determined  instead  of  the  free  and  albuminoid 
ammonia,  then  indeed  T  should  have  calculated  out  the  nitrogen  in 
the  nitrates,  in  order  to  compare  this  amount  with  the  organic  ni- 
trogen, and  thus  to  find  the  correct  ratio  between  the  organic  car- 
bon and  nitrogen  in  the  organic  compounds  present. 

There  is  no  evidence  that  Dr. Waller  had  estimated  the  nitrates  until 
the  summer  of  1881, nor  does  he  appear  to  have  remarked  the  fact  that 
the  Croton  water  at  times  gives  the  reaction  for  nitrous  acid.  The 
latter  I  regard  as  a  m"st  important  fact  (although  too  frequently 
overlooked),  because  it  is  very  rare  that  a  decided  reaction  for  nitrites 
is  obtained  in  drinking-waters,  and  only  when  the  oxidizable  nitro- 
genous compounds  are  caught  in  the  very  transient  stage  of  ni- 
trites, and  before  their  oxidation  to  the  final  condition  of  nitrates. 
If  in  river- ic( iters  the  reverse  transformation  is  effected,  and  any  ni- 
trites undergo  reduction  to  nitrites,  I  have  not  yet  in  my  own  ex- 
perieiKje  encountered  a  case  in  which  there  was  any  reason  for  sup- 
posing that  such  a  reverse  transformation  has  been  effected. 

An  unusual  opportunity  for  noting  this  oxidation  of  albuminoids 
into  nitrites  and  finally  into  nitrat»\s,  is  afforded  when  the  pure 
mountain-stream  waters  of  the  Passaic,  after  leaping  the  Great 
Falls,  come  straightway  into  contact  with  the  sewage  of  the  popu- 
lation of  500,000  inhabitants  of  Patcrson.  The  albuminoid  am- 
monia increased />er  *^^-/^<f;;j  (Sept.  Cth,  1881)  from  0.014  parts  per 
100,000,  to  0.225  parts.  It  then  fell  away  in  the  course  of  2  miles 
flow  to  0.133  parts,  and  at  the  end  of  T  miles  flow  had  fallen  to 
0.0215  f»arts  per  100,000.  The  nitrates  at  the  corresponding  points 
were  0.185  parts;  2.1S3;  0.722;  1.388  parts.  The  nitrites  at  the 
same  points  were  none;  a  considerable  amount  the  quantitative  de- 
terminatimi  of  which  was  lost);  a  trace;  none. 

It  is  seldom,  however,  that  the  reaction  for  nitrites  is  obtained  in 
the  Passaic  water  after  it  has  flowed  16  miles,  and  has  been  de- 
livered by  the  pumping-stations  to  the  consumer  in  Newark  and 
Jensey  City.  The  oxidation  of  the  albuminoids  during  its  long 
flow  18  80  (complete,  that  while  the  amount  of  nitrates  is  always 
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high,  the  amount  of  nitrites  is  usually  quite  inappreciable.  And  the 
«ame  is  generally  true  of  river- waters.  In  the  23  samples  of  water, 
the  composition  of  which  is  given  in  the  table  upon  the  "Compara- 
tive Purity  of  City  Waters  in  the  United  States,"  no  reaction  for 
nitrites  happened  to  be  obtained  in  the  case  of  any  one  of  them. 
And  yet  tlie  Boston  water  required  the  enormous  amount  of  1.77 
parts  to  the  100,000  of  oxygen  to  effect  the  oxidation  of  its  organic 
mat  ers,  and  contained  1.24  parts  of  nitrates.  Sometimes  the  Pas- 
saic water  does  afford  the  nitrous  reaction,  but  in  these  cases  I 
have  attributed  it  to  the  non-oxidized  sewage  of  Newark  which  has 
only  to  flow  upward  for  a  couple  of  miles  before  reaching  the  in- 
take^  of  the  puniping-stations,  rather  than  to  the  sewage  of  Pater- 
son,  which  has  to  flow  downward  16  miles  before  reaching  the  same 
points,  and  is  usually  completely  oxidized  in  its  long  exposure. 

The  fact  that  at  times  I  have  obtained  from  the  Croton  the  ni- 
trous reaction,  in  one  instance  a  reaction  strong  enough  to  admit  of 
quantitative  estimation,  has  had  due  weight  in  forming  my  estima- 
tion of  its  purity. 

2nd.  The  method  which  Dr.  Waller  employed  of  determining  the 
amount  of  oxygen  required  to  oxidize  the  organic  matter  is  erron- 
ijous,  and  of  necessity  gives  a  more  favorable  impression  of  the 
water  than  its  true  character  deserves.  In  making  this  statement, 
I  am  aware  of  what  has  been  written  in  favor  of  this  method,  but 
see  no  reason  for  regarding  it  otherwise  than  erroneous.  If  it  is 
desired  to  oxidize  the  organic  matter  in  drinking  waters  by  potas- 
sium perniangaii.ite,  so  as  to  destroy  the  possibly  noxious  substan- 
ces, the  watt-rto  which  tlie  potassium  permanganate  has  been  added 
is  boiled  before  it  is  thouglit  entirely  safe  to  drink.  If  the  potas- 
sium permanganate  is  to  be  standardized  by  an  organic  substance, 
as  it  is  in  this  instance  by  oxalic  acid,  the  standardization  is  per- 
formed by  heating  the  solution  of  oxalic  acid  or  of  permanganate. 
But  in  making  the  determination  of  the  organic  matter  in  the  water 
itself,  this  method  proposes  it  should  be  done  at  a  variable  common 
temperature.  Of  course,  only  a  small  amount  of  the  organic  mat- 
ter in  the  water  is  thus  oxidized,  and  although  it  is  claimed  that 
this  part  is  the  really  dangerous  putrescible  portion,  the  fact  still 
remains  that  only  a  part  of  the  organic  matter  is  attacked  by  the 
permanganate  in  the  cold,  and  the  method  is  thus  far  erroneous. 
Still  more,  the  method  lacks  the  essentials  of  an  accurate  volume- 
tric estimation,  and  does  not  admit  of  arriving  at  a  certain  end  re- 
action. I  tried  the  method^  and  after  satisfying  myself  of  its  essential 
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inaccuracy,  adopted  what  appeared  to  me  the  most  satisfactory  and 
definite  process,  that  of  titration  at  the  boiling  point. 

Dr.  Waller's  objections  to  this  method  are  fanciful  rather  than 
real.  The  impurities  in  the  permanganate  and  sulphunc  acid,  though 
actually  present,  are  too  small  to  admit  of  any  appreciable  influence 
on  the  results.  The  objection  that  the  chlorides  in  the  water  would 
affect  the  results  has  greater  weight,  but  in  practice  these  errors, 
like  those  produced  in  Tidy's  modification  of  the  permanganate 
process  by  the  presence  of  chlorides,  are  too  small  to  be  considered* 
I  am  fortunately  able  to  bring  an  experiment,  perfonned  on  pv>llut- 
ed  natural  waters  themselves,  to  confirm  this  statement.  The  Pas- 
saic water  (Sept.  6th,  1881),  at  the  intake  of  the  Jersey  City  Reser- 
voir, contained  in  100,000  parts: 

LOW  TIDE.  fflOH  TIDE. 

E.  Bank.    Middle.     W.  Bank.        E.  Bank.     Middle.    W.Bank^ 

Chlorine,  5.73        2.10        3.40  55.88        44.75        59.75 

Oxycen   ) 

required  f         ^-^^        O-**        0.44  0.47  0.60  0.76 

The  differences  had  been  caused  by  the  backing  up  of  the  river 
waters,  on  meeting  the  tidal  wave  from  the  sea. 

On  the  same  day,  and  upon  the  same  two  tides,  the  difference* 
for  tht^  corresponding  points  at  the  Newark  Reservoir,  three-quar- 
ters of  a  mile  further  up  stream,  were  : 

LOW  TIDE.  HIGH  TIDE. 

E.  Bank.  Middle.  W.  Bank.        E.  Bank.  Middle.  W.  Bank. 

Chlorine,  2.185         1.17         2.505         21.13         25.00         14.50 

Oxy.  required,    0.62         0.56         0.43  1.80  2.82  2.82 

But  it  may  be  objected  to  these  results,  that  the  oxydizable  organic 
matters  in  the  various  samples  varied  greatly,  so  that  no  inference 
could  be  drawn  with  regard  to  the  influence  of  the  chlorine  itself. 

This  objection  does  not  apply  to  the  water  taken  at  intervals  of 
about  a  mile  down  the  stream,  u]>on  the  same  d.iy  (Sept.  6th,  '81). 

Heginning  at  a  point  below  the  Tail  Race  at  Passaic  Mills,  we 
found  for  samples  : 

No.    W       76      77        78      79       80         81      82        83        84 
Chlorine,        0.585  O.tiO  0.94  0.57  1.57  1.005  0.90  0.56  1.10  2.506 
Oxy.  required  0.53  0.50  0.49  0.52  0.51  0.59     0.47  0.47  0.47  0.43 

It  mf  y  be  objected,  however,  that  all  these  results  merely  raise  a 
strong  presumption  in  favor  of  the  proposition   that  the  small 
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amounts  of  salt  in  river  water  do  not  appreciably  raise  the  figures 
obtained  by  permanganate  at  the  boiling  point.  Tliey  do  not  prove 
It ;  for  proof  a  suitable  experiment  is  demanded. 

In  the  first  plafe,  it  was  necessary  to  determine  the  coefficient  of 
•change,  when  potassium  permanganate  is  boiled  with  distilled  water. 
Both  in  the  cold  and  on  heating,  potassium  permanganate  changes 
in  acidulated  solution  with  distilled  water,  and  the  amount  of  this, 
change  has  to  be  determined  in  both  cases,  and  a  corresponding 
deduction  has  to  be  made  from  the  amount  obtained  with  an  equal 
volume  of  the  natural  water  under  examination,  I  thus  obtained  : 

100  cc.  distilled  water.  Miller's  method  (3  hr.)  0.9  cc.  permanganate. 
100  cc.  distilled  water,  Kubel's  method, 0.9  cc.  permanganate. 

Another  test  by  Kubel's  method  on  a  different  sample  of  distilled 
water,  and  with  different  permanganate  solution,  gave  1.15  cc, 
permanganate. 

In  other  words,  in  order  to  make  use  of  Miller's  method  with  any 
expectation  of  arriving  at  accurate  results,  it  is  necessary  in  each 
case  to  apply  a  correction  due  to  the  alteration  of  the  permanganate 
alone.  This  and  many  other  precautions  C.  M.  Tidy  (Jour.  London 
Chem.  Soc,  xxxv.,  p.  4G)  has  tak^^n,  in  order  if  possible  to  bring 
Miller's  process  into  a  form  capable  of  yielding  regular  and  accurate 
results.  But  I  do  not  find  in  Dr.  Waller's  account  of  Miller's  method, 
as  he  employed  it,  that  any  such  precautions  were  taken.  The  influ- 
ence of  these  corrections  may  be  perceived  by  considering  the  great 
<;hanges  thereby  produced  in  Dr.  Waller's  results.  For  instance, 
for  the  firs*,  five  months  of  the  year  1879,  he  obtained  0.072  parts 
of  oxygen  per  100,000,  as  the  amount  required  to  oxydize  the 
organic  matter.  This  would  be  equal  to  0.72  cc.  permanganate 
solution  used.  If,  as  is  possible,  he  had  obtained  0.9  cc.  as  the  cor- 
rection to  be  applied  by  the  use  of  the  permanganate  solution  with 
distilled  water  aloney  there  would  have  been  left  a  minus  quantity, 
or  0.018  parts  of  oxygen,  as  the  amount  required  to  oxydize  the 
organic  matters  in  the  Croton  water. 

Dr.  Tidy  has  endeavored  to  find  the  extent  to  which  the  chlorides 
affect  the  accuracy  of  the  modified  Miller's  method,  and  has  found 
that  their  influence,  even  when  present  in  very  large  quantities, 
practically  nil.  A  similar  remark  applies  to  the  effect  of  chlorides 
on  the  results  afforded  by  Kubel's  method.  For  instance,  in  an 
experiment  in  which  100  cc.  of  distilled  water  decolorized  on  boil- 
ing 1.15  cc.  permanganate,  it  decolorized  only  1.3  cc.  permanganate 
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after  sodium  chloride  had  been  added  in  amount  corresponding  to- 
400  parts  in  100,000.  This  amount  vastly  exceeds  any  quantity 
likely  to  exist  in  river  or  well  waters. 

In  practice,  however,  I  think  it  is  better,  whenever  the  amount 
of  sodium  chloride  is  large,  to  add  the  ])ercentage  indicated  by  the 
chlorine  determination  to  the  distilled  water  used  in  making  the 
blank  experiment.  If  the  results  thus  obtained  differ  from  those 
obtained  by  the  use  of  the  100  cc.  distilled  water  alone,  they  can 
be  deducted,  instead  of  the  latter,  from  the  number  of  cubic  centi- 
meters of  permanganate  obtained  with  the  natural  water. 

3d,  and  finally.  The  analysis  of  the  Croton  water  made  June  3d, 
1881,  does  not  stand  alone,  but  is  confirmatory  of  other  previous 
analyses,  which  led  me  to  the  conclusion  that  the  Croton  water  was 
contaminated. 

The  best  proof  of  this  statement  is  to  be  found  in  an  analysis 
made  only  three  days  before  the  one  intended  for  the  general  com- 
parison with  the  drinking  water  of  all  the  other  large  cities,  or  on 
June  20th,  1881.  It  was  made  upon  un filtered  but  perfectly  clear 
water,  drawn  from  the  same  place,  the  constantly  running  faucet 
in  the  Barclay  street  ferry-house.  It  shows  by  its  close  agreement 
with  the  results  obtained  on  the  sample  taken  June  23d  that  neither 
analyses  gave  high  figures  by  accident,  but  both  are  to  be  regarded 
as  mutually  confirmatory  results  of  the  actual  average  condition  of 
Croton  water  at  that  time. 

CROTON  WATER.     PARTS  PER  100.000. 
June  20tli,  1881.  June  23(1.  1881. 

Free  ammonia 0.004  0.0027 

Albuminoid  ammonia 0.027  0.0270 

Oxygen  required. 0.73  <'.810 

Nitrites None.  None. 

Nitrates 0.6105  0.8325 

Chlorine 0.26  0.35 

Total  hardness 3.00  3.30 

Permanent  hardness 2.60  

Temporary  hardness 0.40  

Total  solids 9.00  11.80 

Mineral  matters 2.60  5.00 

Organic  and  volatile  matters  6.50  6.80 
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XIX.— ON  THE  ESTIMATION  OF  PHOSPHORIC  ACID  AS 

MAGNKSK^  PYROPHOSPHATE. 

BY    THOMAS    S.    GLADDIXO 

In  a  valuable  paper  tm  the  determination  of  phosphoric  aoid  as 
niagnesie  pyrophosphate  {.intpj'.  C/tem.  Jo^rnial,  vol.  1,  391)  Gooch 
has  demonstrated  that  this  method,  far  from  being  as  accurate  as  is 
generally  supposed,  is  peculiarly  liable  to  sour«*es  of  error,  which 
cause  a  considerable  overestimation  of  the  phosphoric  acid  actually 
present. 

The  great  importance  of  this  analytical  determination  from  a 
commercial  point  of  view,  yives  enhanced  interest  to  any  inquiry  as 
to  its  accurate  execution.  In  view  of  the  vast  capital  at  present 
engaged  in  the  conversion  of  phosphatic  materials  into  artificial 
fertilizers,  and  in  view  of  the  fact  that  chemists  frequently  differ  so 
widely  in  this  important  determination,  the  necessity,  both  for  the 
interests  of  commerce  and  the  credit  of  science,  of  an  ac<uirate  and 
rigid  method  can  be  clearly  understood.  In  the  case  of  large  and 
valuable  cargoes  sold  upon  (chemical  analysis,  the  slight  error  of 
even  ^  of  a  per  cent,  in  the  estiuiaticm  of  phosphoric  acid  causes  a 
difference  in  value  ranging  i'roiu  twenty -five  up  to  two  hundred 
dollars. 

I  have  been  led  by  these  considerations  to  a  careful  examination 
of  the  modes  of  procedure  at  present  recommended  by  the  best  au- 
thorities and  which  are  in  common  use  among  chemists. 

In  the  latest  American  edition  of  Freseniu^'  Quant.  Analysis  the 
directions  are,  to  add  to  the  neutral  or  moderatelv  ammonical  solu. 
tion  of  the  phosphate,  magnesia  mixture  in  slight  excess,  and  after 
letting  stand  for  some  time.  ^  its  volume  of  strong  ammonia  solu. 
tion.  In  the  case  of  a  previous  precipitation  as  phospho-molyb- 
date  of  ammonia,  this  precipitate  is  dissolved  in  weak  ammonia 
and  the  neutral  or  slightly  ammoniacal  solution,  treated  as  above. 

The  method  recommended  bv  the  convention  of  chemists  of  the 
different  experimental  stations  of  Germany  (held  in  Dec.  1881)  is 
translated  as  follows  :  (Zeit.  fur.  Anal.  Chem.  "21,  p.  290)  "The 
beaker  glass  is  now  placed  under  the  funnel,  the  filter  pierced  with 
a  platinum  wire,  the  precipitate  washed  into  the  beaker  glass  with 
2^  per  cent,  ammonia  liquor,  and  dissolved  by  stirring  with  a  glass 
rod,  and  then  enough  of  the  2^  per  cent,  ammonia  liquor  added,  to 
bring  the  volume  of  the  liquid  up  to  about  75  cc.  To  0.1  gram 
phosphoric  acid,  10   cc.   magnesia  mixture  are  now  dropped  in  ao- 
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oompanied  by  a  constant  stirring  up."  In  a  foot  note  is  added  **a 
gradual  addition  of  the  magnesia  mixture  is  advisable  under  all  cir* 
cumstances  even  when  the  ammoniacal  solution  of  the  molybdate 
precipitate  is  previously  nearly  neutralized  by  addition  of  hydro- 
chloric acid."  This  mode  of  procedure  differs  from  that  given  in 
"Fresenius"  principally  in  the  one  point  of  insisting  on  a  g  aduai 
addition  of  the  magnesia  mixture.  In  both  methods  a  strongly  am- 
moniacal magnesia  mixture  is  employed  and  this  is  added  to  a  more 
or  less  strongly  ammoniacal  solution  of  the  phosphate. 

On  the  other  hand  the  method  giving  the  best  results  in  the  hands 
of  Gooch,  consisted  in  the  addition  of  a  neutral  magnesia  mixture 
to  a  neutral  solution  of  the  phosphate  or  still  better,  especially  in 
the  case  of  a  previous  precipitation  as  molybdic  salt,  in  a  double 
precipitation  of  the  ammonia-magnesia-phosphate. 

In  testing  the  above  methods  great  care  was  exercised  in  the 
preparation  of  the  standard  solutions.  These  were  made  by  the 
use  of  chemically  pure  microcosmic  salt.  Upon  careful  ignition  of 
this  salt  in  a  covered  platinum  capsule  5.1415  grams  gave  2.5110 
grams  of  phosphate  of  soda  as  residue  or  34.00  per  cent,  of  phos- 
phoric  acid  against  33.98  per  cent,  required  by  theory.  With  this 
salt,  two  solutions  were  prepared,  the  one  containing  4.121  grams  of 
the  salt  in  a  liter  or  0.035  grams  P*  O^  in  every  25  cc,  tlie  other 
20.605  grams  to  a  liter  or  0.175  grams  of  Pg  O^  in  every  25  cc. 
25  cc.  were  measured  off  with  great  accuracy  by  means  of  a  pip- 
ette holding  exactly  25  cc.  by  careful  weight  test,  when  tilled  to 
the  mark.  This  was  then  carefully  rinsed  out.  The  small  neck  of 
the  pipette,  makes  it  easy  to  measure  a  liquid  to  within  ^^^  cc 
by  this  method.  In  addition  to  the  experiments  made  with  these 
solutions,  others  were  made  by  direct  weighings  of  the  microcosmic 

salt. 

Method  I. 

To  the  solution  of  the  phosphate,  diluted  to  50  cc.  and  made 
slightly  alkaline  by  the  addition  of  ^  cc.  of  ammonia  liquor,  the 
regular  ammoniacal  magnesium  chloride  mixture  was  added,  4  cc. 
to  every  25  cc.  of  solution  I.  and  18  cc.  to  every  25  cc.  of  solution 
II.  After  letting  stand  for  15  minutes,  25  cc.  of  strong  ammonia 
solution  were  added,  and  the  liquid  filtered  off  after  about  30  mi- 
utes.  The  washing  was  performed  with  strong  ammonia  solution 
and  was  continued  until  10  drops  of  the  washings  gave  no  precipi- 
tate with  acid  of  silver  nitrate  when  acidified.  In  these  and  all 
subsequent  experiments  the  filter  papers  were  each  weighed,  that 
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an  accurate  weight  allowance  migMt  be  made  for  filter  ash,  sind  the 
precipitate  w.i«  strongly  ignited  over  a  blast  lamp  for  several  min* 
uteSy  until  white.  Two  Heries  of  experiments  were  made,  the  one 
without  a  previous  precipitation  as  phospho-raolybdateof  ammonia, 
the  other  wiih  such  previous  precipitation. 

A.  Without  previous  precip.  as  molybdate  salt. 


Amount  tiikco.    Mg, 

P,Oy  found. 

P,0,  found. 

P,0,  found. 

Error* 

1  25  cc.  Hol.  I. 

0.055.) 

0.0350 

0.03575 

2.14  p.  c. 

2 

0.0557 

« 

0.03563 

l.IrO  " 

3 

0.0559 

u 

0.03575 

2.14  " 

4          « 

0.0557 

(< 

0.03563 

1.80  '* 

5  25  cc.  sol.  II. 

0.2770 

0.1750 

0.17718 

1.25  " 

6 

0.27G3 

« 

0.17673 

0.99  " 

7 

0.2760 

« 

0. 1 7654 

0.88  " 

8 

0.2762 

u 

0.17666 

1.95  ** 

Average  erroi 

•  1.50  per  cent. 

B.  With  previous  precip  as 

molyb.  salt. 

Amniint  taken.    Mg, 

PjOt  found. 

P^Oft  required. 

P,Oa  found. 

Error. 

1  25  cc.  sol.  I. 

0.0559 

0.0350 

0.03575 

2.14  p.  c. 

2 

0.0559 

« 

0.03575 

2  14  " 

3          « 

0.0558 

(( 

0.03569 

1.97  " 

4 

0.0556 

« 

0.03555 

1.57  " 

5  25  oc.  sol  II. 

0.2768 

0.1750 

0.17705 

1.17  ** 

6          « 

0.2780 

a 

0.17782 

1.61  " 

7 

0.2774 

it 

0.17744 

1.40  " 

8 

0.2776 

u 

0.17756 

1.46  " 

Average  error  1.68  per  cent. 

Method  II. 

The  same  course  was  followed  as  in  method  I,  excepting  that  the 
solution  of  phosphate  was  exactly  nbufralizko  before  the  addition 
of  the  magnesia  mixture. 

A.  Without  previous  precip.  as  molyb.  salt. 


Amiunt  Uken.     Mg,P,07  found. 

PjOft  required. 

P,0,  found. 

Error. 

1  25  cc.  sol.  I. 

0.05570 

0.0350 

0.03563 

1.80  p.  c. 

2 

0.05570 

0.0350 

0.03563 

1.80  " 

3  25  cc.  sol.  IL 

0.2758 

0.1750 

0.17641 

0.81  " 

4 

0.2757 

0.1750 

0.17635 

0.77  " 

6 

0.,;753 

0.1750 

0.17609 

0.62  « 

Average  error  1.16  per  cent. 
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B.  With  previous  precip.  as  molyb.  salt. 


Amount  taken.     Mg,P,Oi  found. 

1  25  cc.  sol.  I.  0.0556 

2  "  0.0556 

3  25  cc.  sol.  II.        0.2770 

4  "  0.2772 


P,0,  required. 
0.0350 
0.0350 
0.1750 
0.1750 


Average  error  1.43  per  cent. 


PjO,  found.  Error. 

0.03555         1.57  p.  c. 
0.03555         1.57    " 
0.17718         1.25 
0.17731         1.32 


(( 


« 


Method  III. 


To  the  solution  of  phosphate,  75  cc.  in  volume  and  quite  strongly 
arnmoniacal,  the  magnesia  mixture  was  added  at  the  rate  of  one  drop 
a  second,  the  contents  of  the  beaker  being  kept  in  constant  rotation. 
The  magnesia  mixture  was  added  from  a  burette,  the  rapidity  of 
flow  being  regulated  by  a  glass  cock,  or  still  better  from  an  ordinary 
Mohr  burette,  the  flow  being  regulated  by  a  screw-clamp.  The 
beaker  was  slightly  inclined,  so  as  to  receive  the  drops  on  its  side. 
The  magnesia  mixture  by  this  arrangement  flow^ed  down  the  side  of 
the  beaker  in  a  thin  stream  and  an  exceedingly  gradual  admixture 
with  the  phospl  ate  solution  was  thereby  secured.  After  the  addi- 
tion of  the  magnesia  mixture,  25  cc.  of  strong  ammonia  were  added 
and  the  wliole  allowed  to  stand  for  two  or  three  hours.  Very 
strong  ammonia  water  was  u<ed  in  the  washing  as  in  several  cases 
a  tendency  to  run  through  the  filter  paper  was  observed,  when  a 
weaker  ammonia  solutioi»  happened  to  be  employed.  One  part 
cone,  ammonia  water  to  three  parts  water  was  employed. 


A.  Without  previous  prucip.  as  molybdatc  salt. 


Mg.P.Ot 

P.05 

P«Ob 

Ara't.  tnkcn. 

found, 

required, 

found. 

Error. 

1. 

25  cc.  sol.  I. 

0.0547  g. 

0.0350  g. 

0.03499  g. 

0.00  p.c. 

2. 

u 

0.0547 

0.0350 

0.03499 

0.00  p.c. 

3. 

25  cc.  sol.  II. 

0.2736 

0.1750 

0.17500 

0.00  p.c, 

4. 

(i 

0.2735 

0.1750 

0.17494 

0.03  p.c 

5 

« 

0.2738 

0.17^0 

0.17513 

0.07  p.c. 

6. 

0.5231  g.  micro. 

salt  0.2775 

0.17775 

0.17750     - 

-0.14  p.c, 

7. 

0.5120 

0.2717 

0.17397 

0. ;  7379     - 

-0.10  p.c. 

Average   error.     0.05  p.  c. 
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B.   With  previous  precip.  as  molybdate  salt. 


Mg  a  P.Ot 

PaO* 

P.O. 

\n\{.  { 

[  liken. 

foimd, 

required, 

found, 

Error. 

I. 

25  cc.  sol. 

I. 

0.0548  g. 

^^1.0350  g. 

0.03505 

0.14  p.C 

2. 

« 

0.0548 

0.0350 

0.03505 

0.14  p.C 

3. 

25  cc.  sol. 

II. 

0.2 1 36 

0.1750 

0.17500 

0.00  p.C 

4. 

a 

0.2734 

0.17oO 

0.17488 

0.07  p.C 

5. 

u 

0.2732 

0.1750 

0.17475 

— 0.14  p.C 

6. 

«  ' 

0.2733 

0.1750 

0.17481 

—0.11  p.C 

Average  error.     0.10  c. 

Method  IV. 

To  the  solution  containiug  the  phosphate,  either  neutral  or  am- 
moniaca),  the  magnesia  mixture  was  added,  and  then  25  cc.  of  conc^ 
ammonia  water.  After  letting  stand  for  thirty  minutes,  the  liquid 
was  filtered  off  and  the  precipitate  thoroughly  washed  on  thepaper^ 
Tlie  precipitate  was  then  dissolved  on  the  paper  with  dilute  HCl, 
and  washed  into  the  original  beaker.  25  cc.  of  cone,  ammonia  solu- 
tion were  now  added  to  the  filtrate,  no  care  being  tai?en  to  add  it  grad- 
ually. After  the  flocculent  i)recipitate  had  settled,  5  cc.  magnesia 
mixture  were  added  and  the  whole  allowed  to  stand  several  hours. 
The  second  precipitation  was  found  to  be  incomplete  without  the 
addition  of  this  extra  magnesia  mixture. 

A.  Without  previous  precip.  as  molybdate  salt. 


Mg  >  P«Ot 

Pa05 

PaOs 

Ain't,  taken. 

found, 

required. 

found. 

Krror. 

1. 

25  cc.  sol.  II. 

0.2736  g. 

0.1750  g. 

0.1750  g. 

0.00  p.C. 

2. 

« 

0.2735 

0.1750 

0.17494 

0.03  p.C. 

3. 

(( 

0.273(i 

0.1750 

0.17500 

0.00  p.c^ 

4. 

0.5005  g.  micro 

salt.  0.2712 

0.17313 

0.17330 

0.13  p.C 

6. 

0  5703 

0.3030 

0.19379 

0.19380 

0.00  p.C. 

6. 

1.0108 

0.5372 

0.34347 

0.34361 

0.04  p.C. 

Average  error.     0.03  p. 

c. 

B.  With  previous  precip.  as  molybdate  salt. 

Mg  t  PaO? 

PaO» 

PaO» 

Am't.  taken. 

found. 

requireil, 

found. 

Error. 

1. 

25  cc.  sol.  II. 

0.2738  g. 

0.1750  g. 

0.17512  g. 

0.00  p.C. 

2. 

i( 

0.273(i  g. 

0.1750  g. 

0.1750  g. 

0.07  p.C. 

Average  error.     0.035  p.  c. 
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Still  another  method  was  investigated  as  follows  :  To  the  neu- 
tral solution  of  phosphate  was  adiled  a  neutral  magnesia  mixture 
in  slight  excess.  No  precipitate  appeared  except  in  the  case  of  very 
cone,  solutions.  An  extremely  weak  ammonia  water  was  then 
added,  drop  by  drop,  to  the  liquid,  to  whi»-h  was  imparted  at  the 
same  time  a  constant  rotary  motion.  An  exceedingly  granular, 
pure  precipitate  was  thus  produced.  The  results  obtained  were 
perfectly  accurate,  but  as  the  precipitate  was  very  light  and  apt  to 
fly,  when  removed  from  the  paper  into  the  capsule,  for  igniiion, 
and  as  the  method  involved  the  extra  labor  over  Method  III,  of 
first  neutralizing  thesoluti  ai,  it  was  not  carried  out  in  full. 

A  series  of  determinations  by  these  several  methods,  on  differ- 
ent fertilizers  received  in  the  course  of  business,  was  also  carried 
out.  The  average  error  is  calculated  from  the  results  obtained  by 
Method  IV,  regarded  as  correct. 


Fertilizer 

Method  I. 

Method  II. 

Method  III. 

Method  IV^ 

PjO,  p.  c. 

P. 

,0,  p.  c. 

P|0,  p.  c. 

P.Oj  p.  c. 

Superphosphate 

10.88 

10.50 

(( 

y.4y 

9.38 

9.37 

Acid  phosphate 

14.65 

14.20 

u 

15.20 

14.75 

Tankage 

16.9G 

16.06 

(t 

16.80 

16.44 

Bonemeal 

22.20 

21.60 

(( 

21.83 

21.51 

Rock  phosphate 

25.15 

24.96 

24.45 

« 

28.93 

28.32 

28.39 

Bone-ash 

30.25 

29.76 

29  80 

Bone-black 

34.39 

34.33 

Av.  error        A  v.  error        A  v.  error 
0.56  p.  c.        0.86  p.  c.        0.04  p.  c. 

A  study  of  these  results  demonstrates  that  the  common  method 
of  precipitation  as  carried  out  under  Methods  I  and  II  will  invaria- 
bly give  results  too  high.  In  fertilizer  work  the  error  thus  intro- 
dnced  will  vary  all  the  way  from  one  or  two-tenths  of  a  per  cent,  when 
the  solution  is  carefully  neutralized  and  when  it  chances  to  be  very 
-dilute,  up  to  six-tenths  per  cent,  or  even  higher  when  the  solution 
is  more  concentrated,  or  when  molybdate  of  ammonia  is  present,  or 
where  the  solution  is  strongly  or  even  moderately  ammoniacal 
when  the  magnesia  mixture  is  added.  This  great  variation  of  error 
undoubtedly  explains  many  of  the  differences  that  have  occurred  in 
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the  analyses  of  different  chemists.  The  errors  thus  obtained  clearly 
arise  from  the  too  sudden  formation  of  the  ammonia-magnesia 
phosphate  precipitate,  the  precipitate  carrying  down  wiih  it  extra- 
neons  matter,  the  error  increasing,  of  course,  when  a  large  amount 
of  molybdate  of  ammonia  is  present.  When  no  foreign  matter  is 
present  and  tlieoact  theoretical  amount  of  magnesium  chloride  is 
contained  in  the  solution,  this  sudden  precipitation  is  not  injurious, 
as  is  seen  in  Method  IV.  Method  III  when  carried  out  as  here 
described  gives  accurate  results  even  in  the  presence  of  mo- 
lybdate of  ammonia.  This  method,  as  it  does  not  necessitate  any 
previous  neutralization  of  the  solution  with  hydrochloric  acid,  and 
requires  but  one  precipitation  is  the  one  to  be  most  highly  recom- 
mended. Strong  ammonia  water  should  be  added  in  liberal 
amount  to  the  solution,  and  also  employed  in  the  washing. 

The  breaking  of  the  filter  paper  and  washing  of  the  molybdate 
pait  into  the  beaker,  without  filtering  the  solution  cannot  be  rec- 
ommended. However  thoroughly  the  yellow  salt  may  be  washed, 
there  is  always  a  slight  residue  insoluble  in  ammonia  water.  A 
so]uti<»n  and  filtration  of  the  molybdic  precipitate  is  therefore  nec- 
e;<sary  in  accurate  work. 

Labokaioky  op  Stillwkll  &  Gi. ADDING,  New  York. 
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Ahsinxcis  from  Journal  of  the  C/temicnl  Sta'efy,  Lom\on,  by  Arthur  II.  Elliott, 

Ph.  B..  F.C.S. 

On  the  Yolnmetric  Estimation  of  Bismuth  in  the  Form 
of  Oxalate.  By  M.  M.  Paitison  Muir,  M.  A.,  F.  R.  S.  E.  and 
C.  E.  RoBBs,  B.  A.  B.  Sc.  (Vol.  Xl..,  p.  1.)— Authors  describe  a 
process  whirh  depends  upon  the  fact  that  potassium  oxalate 
precipitates  Bismuth  as  Big(CgO^)3K2C,0^.  The  method  of 
jirocediire  is  as  foUows: — 

A  Solution  of  thebismuih  in  the  minimum  quantity  of  nitric  acid 
is  evaporated  till  only  enough  acid  remains  to  give  a  solution  when 
hot;  a  large  excess  of  glacial  acetic  acid  is  added  and  the  whole 
trani^feried  to  a  mi  asuiing  flask,  washing  with  acetic  acid  (1:1). 
Standard  potassiun  ox  date  is  now  added  till  there  is  twice  as  much 
of  this  salt  present  as  there  is  bismuth  oxide;  the  flask  is  filled  to 
the  mark  with  acetic  acid  (1:1)  and  after  shaking  and  allowing  to 
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settle,  a  portion  of  the  fluid  is  filtered  through  a  dry  filter  and  the 
-excess  of  potassium  oxalate  determined  by  a  standard  solution  of 
permanganate. 

The  bismuth  must  first  be  separated  from  other  heavy  metals 
preferably  as  oxy chloride.  The  double  bismuth  and  potassium 
oxalate  is  soluble  in  potassium  oxalate;  but  precipitates  with  excess 
of  strong  acetic  acid. 

Action  of  Water  on  Bismuth  Iodide.  A  Lecture  Experi- 
ment. By  M.  M.  PattisonMuir.  (Vo\.  XL.,  p.  4.) — This  experi- 
ment illustrates  the  influence  of  time,  temi>erature,  and  mass,  upon 
chemical  change.  Author  pours  solution  of  Bil3  in  hydri- 
odic  acid,  into  cold  water,  water  at  90^ — 100^  C.  and  large 
quantity  of  cold  water.  In  the  first  brown  Bi  1 3  is  formed,  in  the 
second  red  BiOI,  and  small  quantity  of  red  BiOI  in  the  third. 

Aluminium  Alcohols.  Part  II.  Their  Products  of  De- 
composition  by  Heat.     By  J.  II.  Gladstone,  Ph.  D.,  F.  R.  S., 

AND  Alfred  Tkiije,  F.  C.  S.  (Vol.  XL.,  p.  5.) — This 
paper  is  a  continuation  of  the  highly  interesting  experiments 
of  the  Authors  upon  aluminium  alcohols.  The  authors  state  that 
the  general  result  of  heating  these  alcohols  is  the  formation  of  two 
sets  of  products,alumina  and  the  alcohol  andolefine,  or  alumina  and 
the  ether.  They  describe  the  products  obt  lined  by  heating  1, 
aluminium  phenylate,  2,  aluminium  para-cresylate,  3,  aluminium 
thymolate;  4;  aluminium  beta-naphthylate,  5,  aluminium  gamma 
naphthylate.  Among  the  products  mentioned  we  note  phenyl  ether 
cresyl-ether,  melacresyl-ether,  beta-naphihyl-ether.  The  paper  is 
full  of  interesting  facts  and  this  abstract  gives  but  a  faint  idea  of 
the  ground  covered  by  the  investigations. 

On  the  Action  of  Oxides  on  Salts.  Part  IT.  Potassic 
Chlorate  and  Ferric  Oxide.  By  Edmund  J.  Mills,  D.  So.,  F. 
R.  8.,  and  George  Donald.  (Vol.  XL.,  p.  18.) — Experi- 
ments of  authors  go  to  prove  that  practically  3  FcgOg  will 
•expel  0,y.  And  in  conclusion  they  state  **  that  the  case  of  chem- 
ical change  which  we  hav*  under  consideration  presents  nothing 
abnormal  or  peculiar  in  its  features.  From  the  carbonate,  an  oxide 
of  carbon  is  the  matter  expelled  ;  from  the  chlorate,  an  oxide  of 
oxygen."  The  name  catalysis  ceases  to  have  any  reason  for  its  ex- 
istence. 

In  a  supplementary  note  it  is  stated  that  the  action  of  mangan* 
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eee  dioxide  upon  potassic  chlorate  i»  the  same  as  that  of  an  oxide 
on  a  salt. 

Gamma  and  Beta-Amylan;  Constituents  of  Some  Ce- 
reals. By  C.  O'Sullivan.  (Vol.  XL.,  p.  24.)  —  Author 
describes  two  bodies  of  the  same  percentage  composition  as 
starch,  one  insoluble  in  water,  and  the  other  soluble.  Barley 
contains  2  per  cent  of  gamma  amy  Ian,  and  not  more  than  0.3  per  cent, 
of  beta-amylai».  Wheat  and  rye  contain  2.25  per  cent,  of  beta-aray- 
lan,  and  not  over  0.1 — 0.05  per  cent,  of   gammaamylan. 

Note  on  the  Action  of  Ethyl-Chlorocarbonate  on  Benzene 
in  presence  of  Aluminum  Cliloride.    By  Edward  H.  Rennik, 

M.  A.,  B.  Sc.  (Vol.  XL.,  p.  Xi.) — Author  states  that  ethyl- 
chlorocarbonate  acts  upon  benzene  in  presence  of  alumina  chloride 
in  the  cold  producing  carbonic  anhydride,  hydrochloric  acid  and 
€th]/l  betfzene.  Also  states  that  ethyl-chlorocarbonate,  by  contact 
with  aluminium  chloride  in  the  cold,  yields  carbonic  anhydride 
and  mono-chlorethene.  vVhen  ethyl-chloroacetate  is  substituted  for 
ethyl-chlorocarbonate,  no  reaction  takes  place. 

On  Benzyl-Phenol  and  its  Derivatives.    Bv  Kdwakd  H. 

Rbnnie,  M.  a.,  B.  Sc.  (\o\,  XL.,  p.  33.)  —  Author  de- 
scribes the  preparation  of  the  nionosulphonit;  aricl,  potas- 
sium nitrobenzyl-phenoUsulphonate,  potassium  bromo-benzyl- 
phenol-sulphonate,  and  trinitro  benzyl-phenol,  and  gi'es  de- 
scriptions of  their  properties.  Author  appears  to  think  that  benzyl- 
phenol  is  a  para  derivative. 

On  the  Steeping  of  Barley.  By  Edmund  J.  Mills,  I).  8c.,  F.R. 
S.,  AND  J.  PE'iTr<;RK\v.  (Vol.  XL.,  p.  38.)  This  paper  treats  of  the 
action  of  water,  containing  different  quantities  of  calcium  carbonate 
and  calcium  sulphate  in  solution,  upon  barley.  In  the  case  of  calcium 
carbonate,  as  the  latter  diminishes  the  extract  decreases,  and  the 
nitrogenous  matters  in  the  extract  increase;  but  distilled  water 
extracts  less  of  the  nitrogen  compounds  than  0.0224  per  cent, 
solution  of  calcium  carbonate.  With  calcic  sulphate  the  total 
extract  or  nitrogen  per  unit  of  calcic  salts  is  much  greater  than 
with  the  carbonate.  The  paper  also  contains  an  analysis  of 
Burton  water,  and  its  effect  upon  the  steeping  of  barley.  It 
is  shown  that  the  extract  decreases  as  the  water  is  diluted  with  dis- 
tilled water.  Factitious  waters  were  made  containing  some  of  the 
important  constituents  of  the  Burton  water ;  and  as  a  result  of 
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eteeping  barley  it  was  found  that  with  calcic  sulphate  and  sodio* 
chloride,  more  extract  and  less  nitrogenous  matter  whs  obtained 
than  with  Burton  water  ;  while  with  calcic  carbonate  and  sodio 
chloride  the  extract  is  about  the  same  and  the  nitrogen  lens  ihan 
with  Buiton  water.  The  general  effect  of  a  calcic  solution  is  to 
keep  back  the  nitrogen  within  the  grain.  **  The  special  esteem  in 
which  the  Burton  water  is  held  may  therefore  be  due  to  its  nitrate, 
which  is  well  known  to  have  a  highly  stimulant  action  in  the  ger- 
minating of  malt — a  pnK*ess  which  demands  much  oxygen." 

Besearclies  on  the  Relation  of  the  Molecular  Stricture 
of  Carbon  Compounds  to  their  Absorption  Spectra.    By  W. 

N.  Hartley,  F.  R.  S.  E.  (Vol.  XL.,  p.  45.)  Part  \\.—  0n  the 
con8tUutio7i  of  PyriiHHe,  PicolhiP,  Qninoliite,  ajid  Ct/cmuric  Acid, 
After  experimenting  on  Hydrocyanic  Acid,  the  author  comes  to 
the  conclusion  that  :  **The  simple  union  of  carbon  to  nitrogen  does 
not  cause  selective  absorhtion  of  the  ultra  violet  rays."  A  number 
of  diagrams  from  photographs  of  absorption  spectra  are  given 
and  comparison  is  made  between  the  different  spectra.  Author 
thinks  it  probable  that  in  benzene  each  carbon  atom  is  united  with 
three  other  carbons.  A  full  idea  of  the  paper  cannot  be  given  with- 
out the  diagrams. 

On  Peppermint  Cainphor(Men(hol)and  some  of  if  s  Seriya- 

tives.  i^Y  R.  W.  Atkinson,  B.  Sc,  and  II.  Yosiuda.  (Vol.  XL., 
p.  4V).)  Authors  describe  Menthone  C,  ^i^  i  8^>  S^^^  ^^^  vapor  density 
as  77.45  and  76.69;  it  boils  at  206.3°  C,  ai  d  its  hpecific  rotary  power 
is  [alpha]  j  =  +  21,16^.  Its  specific  gravity  at  different  tempera- 
tures asMell  as  its  rate  of  expansion  and  molecular  refraction  are 
also  given.  Menthone  C^  ^H,  g  is  also  described  ;  it  boils  at  1 67.4**  C, 
its  specific  gravity  power  is  [alpha]  j  =  +  13.25^.  The  specific 
gravity,  rate  of  expansion  and  molecular  refraction  are  also  given. 

On  the  Composition  of  Pennant  Grits  in  Contact  nith  and 
at  a  Distance  from  Carbonaceous  Deposits.    By  £dward 

Wkthkrkd,  F.  C.  S.,  F.  G.  S.  (Vt»l.  XL.,)  A  comparison 
of  a  number  of  analyses  of  the  grits  that  accompany  coal 
seams.  The  author  finds  that  these  become  more  argillaceous 
when  in  contact  with  the  coal,  and  assigns  the  cause  to  the 
carbonic  acid  given  off  from  the  decomposing  vegetable  matter, 
acting  upon  the  freshly  formed  inorganic  sediment ;  decomposing 
all  silicates  except  silicate  of  alumina. 


XXX.— ON   THE    PROPERTIES    OF     PURE    METALLIC 

ALUMINUM. 

By  J.  W.  Mallet. 

In  view  of  the  marked  effect  upon  the  properties  of  the  indi- 
vidual metals,  which  is  often  produced  by  the  presence  of  even  very 
small  quantities  of  foreign  substances,  metallic  or  non-metallic,  it 
is  very  desirable  that  when  really  pure  specimens  can  be  had,  pre- 
pared and  tested  with  unusual  care,  their  properties  shall  be  noted 
and  recorded.  Comparatively  few  of  the  metals  have  probably 
been  procured  and  examined  in  a  state  of  the  highest  attainable 
purity,  and  comparatively  few  chemists  have  learned  by  personal 
experience  how  very  ditHcult  it  is  to  get  rid  of  the  last  detectable 
traces  of  foreign  matter.  This  difficulty  is  especially  great  in  the 
case  of  those  metals  least  easily  reduced  to  the  metallic  state, 
among  which  may  be  counted  aluminum. 

The  writer,  having  expended  much  time  and  labor  upon  obtain- 
ing pure  metallic  aluminum  to  be  used  in  his  work*,  on  the  atomic 
weight  of  this  element,  succeeded  in  preparing  enough  for  that 
purpose,  and  incidentally  noted  the  following  facts  in  regard  to  the 
metal — not  forming  a  complete  description  of  all  its  properties,  phy- 
sical and  chemical — but  yet  deserving,  perhaps,  of  being  placed  on 
record . 

The  crude  (commercial)  aluminum,  used  as  the  source  of  the 
pure  metah  was  found  to  contain : 

Aluminum  (by  difference) 96.89 

Iron 1.84 

Copper Trace 

Silicon 1.27 

100.00 

This  was  converted  into  bromide  by  treatment  with  liquid  bro- 
mine, observing  the  precautions  described  in  the  paper  (in  Phil 
Trans.)  above  referred  to.  A  large  quantity  of  the  aluminum  bro- 
mide— more  than  two  kilogrammes  altogether — was  purified  by 
careful  fractional  distillation,  with  due  regulation  of  temperature, 
repeated  a  number  of  times,  until  the  product  was  perfectly  color- 
less, and  on  solution  in  water  gave  no  evidence  of  the  presence  of 
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impurities,  which  were  searchingly  tested  for.  The  reduction  of 
the  metal  from  this  purified  bromide  was  accomplished,  but  with 
much  difficulty  and  great  loss,  by  heating  with  pure  sodium  in  a 
crucible  made  of,  or  lined  with,  a  mixture  of  purified  and  dry 
alumina  and  sodium  aluminate.  The  large  globules  of  aluminum 
obtained  were  severally  re-fused  before  the  blowpipe  on  a  support 
of  alumina,  and  were  then  exposed  for  a  short  time  to  the  action 
of  hydrochloric  acid  on  the  surface,  well  washed  with  water,  and 
dried.  On  solution  of  portions  of  the  globules  in  pure  hydro- 
chloric acid,  careful  testing  failed  to  show  the  presence  of  any  of 
the  impurities  which  might  have  been  taken  up  from  the  materials 
and  apparatus  used.  The  entire  absence  of  sodium  was  specially 
verified. 

The  color  of  this  pure  aluminum  was  perceptibly  whiter  than 
that  of  the  commercial  metal — on  a  cut  surface  very  nearly  pure 
tin-white,  without  bluish  tinge,  so  far  as  could  be  judged  from  the 
small  pieces  examined.  The  lustre,  too,  was  very  much  that  of  tin 
in  a  fresh,  untarnished  condition. 

The  metal  was  distinctly  softer  than  before  purification.  Hence 
its  fracture  was  not  easily  observed,  but  seemed  to  be  very  fine 
grained,  with  some  appearance  of  fibrous  silkiness.  The  malleabil- 
ity was  undoubtedly  improved,  the  metal  yielding  easily  to  the 
hammer,  and  bearing  distortion  well  by  flattening  in  two  or  three 
directions  without  cracking.  It  seemed  to  be  sensibly  less  harden- 
ed by  hammering  than  the  ordinary  metal  of  commerce. 

The  specific  gravity  was  carefully  determined  at  4^*  C,  and  the 
mean  of  three  closely  concordant  experimental  results  gave  the 
number  2.583  as  referred  to  water  at  the  same  temperature. 

Hence  the  "atomic  "  volume=10.45,  near  that  of  gold  (10.19,  if 
the  sp.  gr.  be  taken  as  19.295,  the  value  found  by  Roberts  for  the 
large  trial-plate  of  fine  gold  of  the  English  mintj,  and  standing  to 
that  of  iron  nearly  as  3:2  (the  at.  vol.  of  the  latter  being  7.11,  if 
the  sp.  gr.  be  taken =7.88,  as  found  by  Caron  for  pure  iron  fused 
in  the  oxy-hydrogen  flame). 

The  specific  heat  was  determined  by  means  of  Bunsen's  ice  calori- 
meter and  found  to  be  =  .2253  as  a  mean  for  the  range  of  tem- 
perature 0" — 100°  C,  a  number  rather  higher  than  those  obtain- 
ed by  Regnault  and  Kopp.  This  number  multiplied  by  27.02,  the 
atomic  weight  found  in  the  experiments  for  which  the  metal  was 
prepared,  gives  the  product  6.09  as  the  atomic  heat. 

The  quantity  of  pure  material  at  command  was  not  sufficient  to 
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allow  of  any  determinktion  of  the  conductivity,  though  this 
would  be  an  interesting  point  to  examine,  in  view  of  the  high  con- 
ducting power  of  the  commercial  metal,  and  the  probability  that 
the  value  would  be  notably  raised  by  the  removal  of  impurities. 
An  imperfect  attempt  was  made  to  measure  the  expansion  by  change 
of  temperature,  using  for  the  purpose  determinations  of  specific 
gravity  in  water  at  widely  different  temperatures,  and  correcting 
for  expansion  of  water  and  glass,  but  the  quantity  of  material  was 
too  small  to  make  the  result  trustworthy. 

It  was  also  attempted  to  estimate  roughly  the  fusibility,  by  plac- 
.ing  equally  heavy  beads  of  the  pure  and  the  commercial  aluminum 
in  front  of  a  fine  blowpipe  jet,  this  jet  being  fixed  in  position  and 
fed  with  air  by  a  steady  water  blast.  From  the  difference  of  dis- 
tance at  which  the  beads  could  be  just  fused  it  seemed  probable 
that  the  pure  metal  was  a  little  less  fusible  than  that  of  commer- 
cial character. 

Under  the  same  conditions  of  heating  the  former  seemed  to  oxi- 
dize on  the  surface  with  rather  more  ease  than  the  latter.  On  the 
other  hand,  the  pure  metal  seemed  to  present  perceptibly  greater 
resistance  to  the  prolonged  action  of  solvents — acids  and  alkalies — 
than  the  impure. 

Univ.  of  Virginia, 

Jxdy  15,  1882. 
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XXXI.— ON    NITRO-SACCHAROSE. 

By  Abthur  H.  Elliott,    Ph.  B.,  F,  C.  S. 

This  curious  body  has  already  been  investigated  by  Sobrero  in 
1847,*  Schoenbein,f  Ad  &  W.  Knop;(  and  others;  and  no  definite 
conclusions  as  to  its  constitution  appear  to  have  been  brought  out 
by  their  labors.  Having  to  make  some  experiments  upon  this  body 
I  thought  it  would  not  be  uninteresting  to  give  an  account  of  some 
results  which  I  obtained  in  the  course  of  my  work.  These  ex- 
periments include  the  action  of  a  number  of  solvents,  the  action 


*  Comptes  Rendus  Vol.  24,  p.  247. 

t  Pogg.  Ann.  Vol.  70,  p.  100. 

X  Jour,  fur  prak.  Chem,  Vol.  56,  p.  384. 
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of  ammonium  sulphydrate,  and  also  the  action  of  a  strong  solution 
of  ferrous  chloride. 

In  the  preparation  of  nitrosaccharose,  pure  crystals  of  cane 
sug  used  and  reduced  to  a  powder  fine  enough  to  pass  through 

a  sieve  with  100  holes  to  the  linear  inch,  after  which  it  was  dried  in  a 
water-bath.  A  number  of  methods  were  used  to  nitrate  the  sugar, 
and  a  brief  description  of  these  may  prove  useful.  In  the  first  case 
the  following  method  was  used.  50  grms,  of  sulphuric  acid  (sp. 
gr.  1.84)  and  25  grms.  of  nitric  acid  (sp.  gr.  1.53)  were  mixed  to- 
gether, and  the  mixture  cooled  to  15*^  C. — 25  grms.  of  thefinelypow- 
dered  sugar  were  now  slowly  stirred  into  the  acid  mixture,  the 
temperature  rose  to  30^  C.,the  mixture  being  constantly  stirred  for 
15  minutes.  The  clot  thus  formed  was  thrown  into  cold  water 
(about  1  litre)  and  the  acid  mixture  was  also  added.  The  nitro- 
saccharose thus  formed  was  collected  together  into  one  mass,  and 
after  washing  and  squeezing  in  plenty  of  cold  water  it  weighed  24.4 
grms. 

The  material  thus  obtained  was  a  soft,  silky  looking,  wax-like 
body,  plastic,  and  adhering  to  the  fingers  when  removed  from  water. 
At  dO^  C.  it  is  soft  enough  to  flow  like  melted  pitch.  It  could 
not  be  washed  free  from  acid.  When  heated  on  a  water- bath  it 
melted  and  began  to  decompose  giving  off  red  fumes.  An  attempt 
was  made  to  neutralize  it  with  potassic  carbonate,  but  the  action 
was  very  energetic  and  most  of  the  material  dissolved  in  water. 

Another  lot  of  nitrosaccharose  was  made  using  25  grms.  of  sugar 
400  grms.  of  sulphuric  acid  (sp.  gr.  1.84)  and  150  grms.  of  nitric 
acid  (sp.  gr.  1.53)  following  the  same  method  of  adding  the  sugar 
as  mentioned  before.  The  mixture  had  a  temperature  of  15°  C. 
before  adding  the  sugar  and  rose  10^  C.  during  the  experiment.  In 
this  case  the  acid  mixture  containing  the  clot  of  nitrosaccharose 
was  poured  into  cold  water  and  the  mixture  of  acids  and  water  be- 
came so  hot  that  red  fumes  were  evolved.  The  resulting  mass 
after  washing  and  squeezing  weighed  only  22  grms.  The  mass  was 
melted  on  a  water-bath  under  water,  and  while  in  this  condition 
potassium  carbonate  was  added  and  the  whole  well  stirred.  It  was 
then  washed  from  excess  of  alkalies  and  allowed  to  stand  in  water 
several  days,  changing  the  water  daily.  After  a  time  it  began  to 
give  an  acid  reaction,  showing  decomposition.  It  was  washed  with 
a  little  alcohol  and  allowed  to  dry. 

A  third  lot  of  nitrosaccharose  was  made,  using  the  same  acids 
and  sugar  in  the  following  proportions:  sugar,  22  grms.,  sulphurio 
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acid,  176  grms.,  nitric  acid,  66  grms.  The  sugar  was  added  as 
usual,  and  the  resulting  mixture  was  poured  into  water  in  small 
portions,  cooling  the  water  after  each  addition;  the  nitrosaccharose 
thus  obtained  after  washing  and  squeezing  weighed  27  grms.  It 
was  washed  with  water  and  a  weak  solution  of  potassic  carbonate. 

The  rest  of  the  treatment  was  exactly  like  that  followed  in  the 
second  case. 

Yet  another  quantity  of  nitrosaccharose  was  made,  using  a  large 
quantity  of  sugar.  Eight  hundred  grms.  of  sulphuric  acid  (sp.  gr. 
1.84),  and  300  grms.  of  nitric  acid  (sp.  gr.  1.53),  were  used  with  95 
grms.  of  sugar.  When  half  the  sugar  had  been  added  to  the  acid 
mixture,  the  whole  was  cooled,  the  rest  of  the  sugar  added  and  the 
completed  mixture  allowed  to  stand  one  hour  with  frequent  stirring. 
The  acids  were  now  poured  off  the  nitrosaccharose,  and  the  latter, 
when  washed  and  kneaded  thoroughly  with  water,  weighed  135 
grms.  When  the  mass  was  first  removed  from  the  acid  mixture  it 
had  the  consistence  of  soft  butter,  but  a«  the  washing  and  squeez- 
ing progressed  it  became  more  and  more  resinous  and  white.  A 
further  kneading  in  water  hot  enough  to  bear  the  hand  in  it,  using 
two  lots  of  about  one  litre  each,  and  finally  in  water  containing  one 
per  cent,  of  potassic  carbonate,  reduced  the  well-squeezed  mass  to 
109  grms. 

This  last  method  appears  to  give  the  best  result  in  the  matter  of 
washing,  but  the  material  slowly  decomposes,  the  water  in  which  it 
is  kept  becomes  acid  and  smells  faintly  of  hydrocyanic  acid.  Never- 
theless the  nitrosaccharose  made  by  either  of  the  methods 
changes  so  slowly  that  I  have  kept  it  under  water  for  over  a  year 
without  any  great  change  in  appearance  or  bulk,  beyond  the  acid 
reaction  mentioned  above. 

Action  of  Solve?it8  on  Nitrosaccharose, — ^The  following  solvents 
were  used  upon  nitrosaccharose,  both  at  ordinary  temperature  and 
also  by  heating  in  a  water-bath : 

Water — Cold,  soluble;  Ao<,  soluble. 

Absolute  alcohol —  Cold  and  hot,  soluble. 

Alcohol,  93  per  cent. — Same  as  absolute. 

Alcohol,  80  per  cent. —  Cold,  slowly  soluble;  hot,  soluble. 

Alcohol,  50  per  cent. —  Cold^  insoluble;  hot,  soluble. 

Ether —  Cold  and  hot,  soluble. 

Chloroform —  Cold  and  hot,  soluble. 

Benzole — C^o^,  insoluble;  Ao<,  slowly  soluble. 

Carbon  disulphide — Cold,  insoluble;  hot,  insoluble.  j 
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Salphnric  acid  (sp.  gr.  1.84) — Cold  and  hot^  soluble. 

Acetic  acid  (glacial) — Co^and  holy  soluble. 

Turpentine — Cold  and  hot,  insoluble. 

Wood  naphtha — Cold  and  hot,  soluble. 

Amylic  alcohol — Cold,  partly  soluble;  hot^  soluble. 

Carbolic  acid — Cold,  partly  soluble;  hot,  soluble. 

Nitrobenzole —  Cold  and  hot,  soluble. 

Toluol — Cold,  insoluble;  hot,  partly  soluble. 

Petroleum  naphtha  (71°-76°  B'e) — CoWand  hot,  insoluble. 

Astral  oil — Cold  said  hot,  insoluble. 

Mineral  sperm —  Cold  and  hot,  insoluble. 

Olive  oil — Cold^  insoluble;  hot,  soluble. 

Sperm  oil — Cold,  insoluble;  hot,  soluble. 

Potassic  hydrate  (1  in  10) — C'o^,  insoluble;  hot,  partly  soluble. 

Ammonia  hydrate — Cold,  insoluble;  hot,  partly  soluble. 

Nitric  acid  (cone.) —  Cold  and  hot,  soluble. 

Hydrochloric  acid  (cone.) —  CoW,partly  soluble;  Ao^,slowly  soluble. 

Stannous  i^hloride,  decomposes  it. 

Ferrous  sulphate,  decomposes  it. 

Ferrous  chloride,  decomposes  it. 

Ammonia  sulphydrate,  decomposes  it. 

Borax  (5  per  cent,  solution) — (Jold  and  hot,  insoluble. 

Acetic  ether — Cold  a,nd  hot,  soluble. 

Acetone —  Cold  and  hot,  soluble. 

Glycerine — Cold,  insoluble;  /lo^,  soluble. 

Nitjoglycerine — Cold,  slowly  soluble;  hot^  readily  soluble. 

While  trying  the  action  of  these  solvents  the  following  facts  were 
noticed.  When  heated  with  water  it  decomposes  as  it  dissolves. 
On  heating  with  turpentine  a  slightly  yellow  fluid  is  obtained.  Car- 
bolic acid  is  reddened,  both  cold  and  hot.  Toluol,  both  cold  and 
hot,  gives  a  red  color.  With  olive  oil  mutual  decomposition  takes 
place  on  heating.  Sperm  oil  acts  like  olive  oil.  Potassic  hydrate 
gives  a  brown  solution  when  heated.  Ammonic  hydrate,  even  in 
the  cold  gives  a  yellowish-brown  color.  Nitric  acid,  decomposes  it 
on  heating  giving  red  fumes.  Hydrochloric  acid,  both  cold  and 
hot  decomposes  nitrosaccharose.  Stannous  chloride  is  decomposed 
giving  a  white  precipitate,  even  in  the  cold.  Ferrous  sulphate,  also 
chloride,  decomposes  nitrosaccharose,  even  in  the  cold,  giving 
brown  precipitates.  Ammonic  sulphydrate,  both  hot  and  cold,  de- 
composes this  body,  giving  a  liver  colored  solution,  with  separation 
of  sulphur. 


ON    NITRO-8ACCHAB08E.  151 

Action  of  ferrous  Chloride  upon  J^trosaccharoie. — Solution  of 
ferrous  chloride  was  prepared  10  c.c.  of  which  contained  1.4  grms 
of  iron  in  the  ferrous  state.  Nitrosaccharose  was  dissolved  in  93 
per  cent,  alcohol  and  the  solution  mixed  with  ferrous  chloride  solu- 
tion mentioned  above.  After  heating  on  a  water-bath  excess 
of  potassic  hydrate  was  added,  the  solution  filtered  and  the  precipi- 
tate washed.  Two  samples  of  this  solution  were  taken  ;  one  was 
used  to  estimate  glucose  direct  with  Fehling's  solution  ;  the 
other  was  heated  with  acid  to  invert  the  sugar,  and  then,  after 
neutralizing,  the  glucose  was  determined  as  in  the  first  case.  They 
both  gave  11.7  per  cent,  of  glucose  on  the  original  amount  of 
nitrosaccharose  taken,  showing  that,  as  might  have  been  expected, 
heating  with  ferrous  chloride  solution  inverts  all  the  sugar  in  nitro- 
saccharose. This  action  should  be  compared  with  the  reducing  ac- 
tion of  ammonic  sulphhydrate  mentioned  further  on.  It  should  be 
mentioned  here  that  the  ferrous  chloride  contained  no  free  acid, 
since  it  was  made  by  adding  a  large  excess  of  iron  to  hydrochloric 
acid  and  heating  till  action  ceased,  a  large  quantity  of  iron  remain- 
ing undissolved  which  was  left  in  the  solution  to  keep  it  saturated. 

To  determine  the  amount  of  oxidation  produced  by  the  nitro- 
saccharose upon  the  ferrous  chloride,  several  experiments  were 
made.  In  the  first  case  the  nitrosaccharose  was  treated  with  ferrous 
chloride  and  hydrochloric  acid  in  an  atmosphere  of  carbonic  acid. 
The  excess  of  ferrous  chloride  remaining  after  the  action,  was  de- 
termined with  standard  solution  of  potassic  dichromate.  .705  grm. 
of  nitrosaccharose  oxidized  .583  grm.  of  iron,  which  is  equal  to  30.6 
per  cent,  of  NO 3  in  nitrosaccharose.  In  another  experiment  the 
nitrosaccharose  was  dissolved  in  ether  and  the  ether  solution  was 
shaken  up  with  pure  calcic  carbonate.  After  filtering,  the  calcic 
carbonate  was  washed  with  ether  and  the  filtrate  and  washings 
evaporated  to  dryness.  The  residue  was  washed  with  water  and 
contained  only  a  trace  of  calcic  nitrate,  hence  nitrosaccharose  con- 
tained little  free  acid.  The  water- washed  residue  was  now  dis- 
solved in  ether  and  treated  with  ferrous  chloride  solution  and  hy- 
drochloric acid  on  a  water  bath,  the  excess  of  ferrous  salt  being  de- 
termined with  potassic  dichromate  as  in  previous  experiment.  .572 
grm.  of  nitrosaccharose  oxidized  .645  grm.  of  iron  which  is  equal  to 
41.6  per  cent,  of  NO 3  in  nitrosaccharose.  Another  experiment  in 
which  the  treatment  with  calcic  carbonate  was  omitted  and  the 
ether  solution  treated  at  once  with  ferrous  chloride  and  hydrochloric 
acid,  gave  the  following  results  :  .563  grm.  of  nitrosaccharose  oxi- 
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dized  .633  grm.  of  iron  which  is  equal  to  41.3  per  cent,  of  NO3  in 
nitrosaccharose. 

From  these  experiments  it  appears  that  the  body  under  considera- 
tion acts  as  a  nitrate  and  contains  but  a  very  small  quantity  of  free 
acid  when  thoroughly  washed  and  squeezed.  In  treating  with 
ferrous  chloride  direct  without  solution  in  ether,  some  of  the  nitro- 
saccharose is  decomposed  without  oxidizinc^  the  iron  solution. 

Action  of  Amnionic  Sulphhydrate  upo7i  Nitrosaccharose, — For 
these  experiments  the  nitrosaccharose  was  dissolved  in  93  per  cent, 
alcohol  and  treated  with  ammonic  sulphhydrate,  which  was  made 
by  saturating  ammonic  hydrate  with*  sulphuretted  hydrogen.  In 
each  case  a  weighed  quantity  of  nitrosaccharose  was  dissolved  in 
the  alcohol,  and  a  largo  excess  of  ammonic  sulphhydrate  was  added 
to  the  solution.  The  mixture  was  then  placed  on  a  water  bath  and 
heated  till  a  dry  residue  was  left,  which  was  treated  with  water, 
and  filtered.  The  insoluble  matter  was  examined  and  found  to  be 
sulphur.  The  solution  was  heated  directly  with  Fehling's  solution 
and  gave  only  a  trace  of  cuprous  oxide,  showing  that  the  sugar  had 
not  been  inverted  during  the  reduction.  This  fact  was  established 
by  several  such  experiments.  Several  experiments  were  now  made 
by  reducing  the  nitrosaccharose  in  alcoholic  solution  with  ammonic 
sulphhydrate,  as  before  stated,  and  then  inverting  the  sugar  by 
heating  two  hours  with  a  little  sulphuric  acid.  By  this  means  the 
nitrosaccharose  gave  28.4,  28.7,  26.5,  24.9  per  cent,  of  cane  sugar. 
The  first  and  second  results  are  probably  correct,  as  the  third  and 
fourth  results  gave  solutions  which  were  colored,  apj)arently  from 
formation  of  caramel  from  over-heating.  The  acid  solution 
obtained  by  pouring  the  mixture  of  sulphuric  and  nitric  acids,  after 
treating  the  sugar,  in  water,  was  kept  and  a  special  examination 
was  made  for  oxalic  acid.  For  this  purpose  50  c.c  of  the  diluted 
solution  were  neutralized  with  ammonic  hydrate  and  solution  of 
calcic  chloride  added.  After  a  time  a  precipitate  was  formed  which 
proved  to  be  calcic  sulphate,  but  no  calcic  oxalate  could  be  detected 
in  it. 

From  a  consideration  of  the  foregoing  experiments  the  following 
conclusions  may  be  drawn  :  Ferrous  chloride  in  presence  of  hydro- 
chloric acid  reduces  nitrosaccharose  and  converts  the  sugar  into 
glucose.  Ammonic  sulphhydrate  reduces  nitrosaccharose  without 
inverting  the  sugar,  or  only  to  a  very  slight  extent.  In  regard  to 
the  experimental  determination  of  sugar  and  NO 3  in  nitrosaccha- 
rose: if  we  take  the  percentage  of  sugar  found  and  add  it  to  the 
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percentage  of  NO3  found  by  oxidizing  ferrous  chloride,  we  obtain 
the  following  results:  The  average  of  the  first  and  second  deter- 
minations of  sugar  by  reducing  with  amnionic  sulphhydrate  (28.4 
and  28.7)  gives  28.55  per  cent,  of  cane  sugar,  in  nitrosaccharose. 
The  average  of  two  determinations  of  NO3  in  nitrosaccharose  (41.6 
and  41.3)  gives  41.45  per  cent,  of  NO3  in  that  body.  Adding  these 
together  we  have  70.00  per  cent,  as  a  total;  the  balance  of  the 
percentage  consists  of  water,  some  free  acids,  and  probably  other 
compounds  resulting  from  the  action  of  the  acids  upon  the  sugar. 
Calculating  the  determined  constituents  to  per  cent.,  we  have  cane 
sugar,  40.78,  to  NO3  59.21,  or  a  ratio  of  1  molecule  of  cane  sugar 
to  8  molecules  of  NO,  (exactly  1  tc«  8  009)  From  these  figures  it 
would  appear  that  nitrosaccharose  is  formed  by  replacing  eight 
atoms  of  hydrogen  in  a  molecule  of  sugar  by  eight  molecules  of 
NO3,  giving  the  fonnulaCig  R^^  (^^Y  ^ii-  Assuming  that 
this  is  the  correct  formula  for  nitrosaccharose,  the  theoretical  per- 
centage yield  of  its  constituents  would  be  sugar  41.20,  NO3  59.75. 
When  we  I'.ompare  these  figures  with  those  actually  obtained 
above,  and  remember  that  the  methods  used  are  not  capable  of 
great  exactness  in  results,  it  appears  most  probable  that  the  above 
is  the  true  formula  for  nitrosaccharose. 
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By  Akthur  H.  Elliott,  Ph.  B.,  F.  C.  S.,  and  Ferdinand  Sands, 

A.  B.,  Ph.  B. 

During  the  Spring  of  1881,  Messrs.  C.  P.  Sawyer  and  W.  W. 
Share,  two  students  of  the  class  of  1881,  of  the  School  of  Mines, 
at  the  suggestion  of  Prof.  C.  F.  Chandler,  undertook  to  investigate 
bone  oil,  and  repeat  some  of  the  work  of  Anderson,*  C.  G.  Wil- 
liams,f  Vohl,J  Church,  and  Owen§,  Schwanert,|l  UnverdorbenT  and 
Runge.** 


*Phil.  Mag.,  (3)  vol.  xxxiii.  p.  174;  (4)  vol.  ii.  p.  457  ;  (4)  vol.  ix  pp.  145  and 
214.  Tram.  Roy.  iSoc  £din.,  vol.  xvi.  p.  4;  vol.  xx.  (2)  p.  247;  vol.  xxi.  (1)  p. 
219  ;  vol.  xxi.  (4)  p.  571. 

\€hem  80c.  J0U1.,  (Lon.),  vol.  vii.  p.  97.  Pi*oc.  Roy,  80c.,  vol.  xiii.  p.  305; 
vol.  xii.  p.  311. 

tJahresb,,  1859,  p.  742. 

^Jahresb.,  1860,  p.  .*^o9.    Phii,  Mag.,  (4)  vol  xx.  p.  110. 

^Am.  (J}^.  Pliami.,  vol.  (xx.  p.  279. 

••P^.  Ann,,  vol.  xi.  pp.  50.  07;  vol.  viii.  pp.  25r,  480. 

^*Fogg.  Ann.,  vol.  xxxi.  pp.  05,  67.     Chem.  Um.,  1855,  p.  308. 
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For  this  purpose  they  took  five  barrels  of  bone  oil  and  submit- 
ted it  to  distillation,  a  process  whose  disagreeable  nature  none 
can  appreciate  but  those  who  have  had  the  task.  These  hard  work- 
^i^g  gentlemen  succeeded  in  obtaining  a  number  of  interesting  re- 
sults from  the  various  distillates,  and  it  is  to  be  hoped  that  some 
day  they  will  publish  an  account  of  them.  From  the  five  barrels 
of  bone  oil  they  obtained  (after  losing  about  one  and  a  half  bar- 
rels by  foaming)  about  ten  gallons  of  light  oil  and  water.  On  treat- 
ing this  light  oil  with  sulphuric  acid  they  obtained  a  reddish  gela- 
tinous mass  which  they  placed  on  one  side,  and  continued  their 
work  upon  other  products  of  the  bone  oil. 

During  last  winter  we  thought  it  would  be  interesting  to  find  out 
the  character  of  the  red  gelatinous  body,  mentioned  above,  ob- 
tained by  treating  the  light  oil  from  bone  oil  with  sulphuric  acid.  We 
therefore  took  some  of  the  distillate  obtained  by  Messrs.  Sawyer 
and  Share  and  treated  it  with  sulphuric  acid.  Two  litres  of  this  dis- 
tillate, were  mixed  with  about  twice  the  volume  of  water,  500  c.  c. 
of  concentrated  sulphuric  acid  were  added  with  constant  stirring, 
and  the  whole  allowed  to  stand  twenty-four  hours.  At  the  end  of 
this  time  a  heavy  granular  reddish-yellow  precipitate  had  separated, 
which  was  strained  out  through  muslin  'and  squeezed  in  a  screw 
press  to  remove  acid  and  oil.  It  was  thoroughly  washed  with  water, 
soaking  many  hours,  between  each  new  addition  of  wash  water, 
and  it  gradually  assumed  a  darker  color,  finally  becoming  a  dark 
brownish-black.  The  liquid  strained  from  the  precipitate  obtained 
above,  and  containing  oil,  was  again  treated  with  500  c.c.  more  of 
concentrated  sulphuric  acid,  well  agitated,  and  allowed  to  stand 
twenty-four  hours.  Another  quantity  of  the  reddish  yellow  pre- 
cipitate was  found  and  separated  as  before  ;  it  also  turned  brown- 
ish-black after  a  time.  The  strainings  from  the  second  precipitate 
were  treated  with  sulphuric  acid,  and  more  precipitate  was  ob- 
tained. A  fourth  treatment  of  the  strainings  gave  but  a  little 
of  the  precipitate  and  the  treatment  was  discontinued.  During 
this  treatment  the  oil  became  smaller  in  quantity  and  at  last  there 
was  practically  nothing  left  from  these  operations  but  the  various 
precipitates  and  the  strongly  acid  fluid  with  a  little  oil  floating  on 
the  surface. 

The  original  light  oil  had  a  specific  gravity  of  0.8354  at  about 
20°C.  and  boiled  at  about  120^C.,at  which  temperature  it  is  distilled 
very  rapidly.  This  oil  does  not  mix  with  water  and  is  soluble  in 
alcohol. 
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The  brownish-black  precipitates  obtained  above  were  all  washed 
with  ether,  alcohol,  and  finally  with  hot  water,  and  dried  in  a  water 
bath.  As  various  quantities  of  acid  were  added  to  the  successive 
strainings,  the  precipitate  became  more  densely  gelatinous  and  of 
the  consistence  of  leather  that  has  been  burned.  But  by  treating 
with  ether,  alcohol,  and  hot  water,  it  was  found  that  all  the  pre- 
cipitates could  be  reduced  to  the  same  black  powder.  This  black 
powder  was  heated  with  the  following  solvents  without  effect:  Al" 
cohol,  methyl  alcohol,  turpentine,  glacial  acetic  acid,  sulphuric  acid, 
petroleum-naphtha,  phenol,  and  glycerine,  ether,  chloroform,  amyl 
alcohol,  nitrobenzol,  acetic  ether,  acetone,  toluol,  and  carbon  di- 
sulphide.  If  fuming  nitric  acid  is  dropped  upon  it  violent  deflagra- 
tion takes  place;  but  by  pouring  an  excess  of  this  acid  upon  the 
black  powder,  no  action  takes  place  immediately;  only  after  long 
standing  complete  solution  takes  place.  This  solution,  when  diluted 
and  excess  of  ammonic  hydrate  added,  gives  a  bright  scarlet  solu- 
tion, but  no  precipitate. 

We  tried  the  action  of  these  solvents  in  the  hope  of  being  able  to 
crystallize  this  body,  and  finally  we  gave  up  the  idea.  We  there- 
fore treated  it  again  with  ether,  alcohol  and  hot  water,  which  gave 
us  colored  solutions  in  each  case.  On  evaporating  these  solutions 
we  find  that  only  trifling  quantities  of  oily  mattt^rs  were  left;  which, 
in  the  case  of  the  ether  solution,  itself  of  a  dark  orange  color,  gave 
a  slight  green  fluorescence  before  evaporation. 

After  careful  purification  as  above  stated,  an  analysis  of  the 
powder  was  made.  Much  trouble  was  encountered  in  determining 
the  carbon  and  hydrogen,  owing  to  the  fact  that  the  body  was 
found  to  contain  considerable  sulphur.  But  we  finally  succeeded 
in  getting  duplicate  analyses  that  were  satisfactory.  For  this  pur- 
pose we  mixed  the  black  powder  with  a  large  quantity  of  fused 
lead  chromate  in  fine  powder;  the  gases  were  then  made  to  pass 
over  granulated  copper  oxide  and  about  four  inches  of  clean  copper 
gauze  recently  reduced  in  hydrogen. 

The  nitrogen  was  determined  by  heating  with  soda-lime,  and 
gave  very  satisfactory  results. 

In  the  case  of  the  sulphur  we  had  another  set  of  failures;  the  fine 
condition  of  the  powder  causing  most  violent  action,  with  various 
oxidizing  agents.  We  finally  succeeded  in  getting  fair  results  by 
fusing  with  a  mixture  of  twelve  parts  of  mixed  carbonates  (7  of 
potassic  carbonate  to  5  of  sodic  carbonate),  and  three  parts  of 
potassic  nitrate,  to  one  part  of  the  powder.     By  this  means^  using 
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*irT  ja«i  iiiieir  p>w.J*T»c»L  A&i  ta*:  :bc  Vlwrk  |»>»-.ier  i*  Tierr  iDti- 
■utt^^r  Baix«d  before  it'^^zin^  for  fK^jC 

We  Bk^i^e  ma&T  •i«c<er3ihi^:':*c«  •>£  the  T:in«>M  c»>t*th3€fit5  of  this 

wldeik  an^  tiM>««  obtained  aft^r  coQ»idvrab^e  exp«fiaMntaig  on  tlie 
▼arvn.^  m^Lf^  ased  for  xt»  allaIvs:^. 

The  folloving  L«  the  jitroentazt  or-mt-^sti-xi  of  the  brownish- 
bladk  povder  re»aItiiiZ  from  tbe  chang*r  *A  the  •xange-red  pnecifM- 
tate  obtaiiMd  br  beaiing  the  V-ne-^jil  distillate  with  <iilpharic 
add: 

1  n. 

Carbon 5>  5-?  5^.44 

HTdrogen »'.^>  ^-^ 

Xhrogen ll.V*>  ll.^» 

Salphar 3.i^  1-15 

Anderaon  and  Schwanert  >>»>th  analyzed  thi*  b»>lT,  bat  no  men- 
lion  w  made  of  the  presence  of  solphor  in  it.  Anderson's  figures 
are  1\fjh  carbon,  6.j<S  hvdrogen,  13.51>  nitrosren:  while  Sohwaiiert, 
wh'/  made  the  bod j  from  carbopvrr»>lic  acid,  found  smaller  qoanti- 
tie»  of  carbon  and  nitrogen.  We  make:he>e  statements  since  we 
believe  ihw  bodv  is  what  is  senerallv  known  as  -  pvrrol  red,**  and 
formal! V  examined  V>v  Andenu>n  an  i  Sohwanert  with  the  above  re- 
*fjlt«.  Wiedel  and  Ciamician^  have  recent iy  worke».l  upon  this 
body,  and  have  not  been  able  to  obtain  it  ••:'  constant  composition, 
ftince  they  examined  it  in  the  rt^l  condition,  when  it  changes  very 
rapidly.  Tlie  last  authors  do  not  mention  the  pnrsence  of  sulphur 
in  thiA  bodv,  and  we  have  searched  in  vain  for  such  a  record-  We 
are  led  to  believe  that  pyrrol  red  is  a  compound  of  sulphuric  acid 
(or  hydro<:hloric  acid  when  produced  by  that  agent),  with  the  light 
oi!  obtaine^l  from  bone-oil,  but  cannot  at  present  give  the  constitu- 
tion of  the  body,  as  our  work  is  incomplete.  We  would  mention 
that  by  boiling  with  strong  solution  of  potassic  hydrate  no  action 
takeff  place  and  no  perceptible  quantity  of  ammonia  is  evolved;  but 
by  foiling  with  solid  potassic  hydrate  after  evaporation  of  the  mix- 
ture of  the  black  body  with  solution  of  potassic  hydrate,  we  have 
obtained  an  oily  distillate  that  appears  very  much  like  the  original 
oil  of  the  bone-oil  distillate  which  we  started  with.  At  present  we 
have  not  obtained  enousrh  of  this  material  to  examine  its  character. 

*Bericbte  xiU..  6(^-85. 
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We  have  given  these  notes  to  call  attention  to  our  work 
and  to  see  if  others  have  not  perhaps  already  arrived  at 
similar  concluRions.  We  are  well  aware  that  many  others  have 
labored  hard  in  this  field,  but  we  have  done  our  work  with  every 
endeavor  to  arrive  at  facts,  and  hope  to  be  able  to  continue  the  in- 
vestigation the  coming  winter,  when  we  shall  prepare  this  body  in 
other  ways  and  analyze  the  oil  obtained  by  fusing  with  potassic 
hydrate. 


XXXIII.— ON  THE  COMPOSITION  OF  ELEPHANT'S  MILK. 
By  Charles  A.  Doremus,  M.  D.,  Ph.D. 

In  the  spring  of  1881  an  opportunity  presented  itself  for 
obtaining  several  specimens  of  milk  from  the  elephant  Hebe,  llie 
analysis  of  these  samples  were  reported  in  Vol.  HI  of  the  journal 
of  the  society.  The  exceptional  character  of  the  milk  made  it 
desirable  to  obtain  further  specimens.  At  the  time  the  first  inves- 
tigation was  undertaken  two  other  female  elephants  were  supposed 
to  be  with  young.     Such  proved  to  be  the  case  with  one  only. 

The  elephant  Queen  gave  birth  to  a  female  calf  at  Bridgepoi:t^ 
Connecticut,  on  February  22,  1882,  and  the  new  baby  was  named 
after  its  birthplace.  My  intention  was  to  collect  some  of  the  first 
milk  secreted,  but,  though  unsuccessful  in  this,  I  procured  a  quan- 
tity about  thirty-six  hours  after  the  birth  of  the  calf.  This  milk 
still  possessed  the  qualities  of  colostrum. 

The  colostrum  collected  presented  the  appearance  of  thin  milk. 
On  standing  it  separated  into  three  layers — the  cream  uppermost^ 
then  the  usual  blue  layer,  and  at  the  bottom  a  yellow  stratum  com- 
posed mostly  of  mucous  cells  held  together  in  a  glairy  fluid.  These 
cells  were  uniform  in  size  and  in  comparison  with  the  oil  globules 
not  of  that  relative  size  usual  in  colustrum  corpuscles.  Of  those 
peculiar  bodies  there  w<to  indeed  few,  unless  these  smaller  cells 
represented  them.  The  fat  globules  were  not  uniform  in  size,  nor 
did  they  present  that  peculiar  aggregation  noticed  in  the  milk  from 
the  elephant  Hebe,  or  later  that  of  Queen. 

As  the  presence  of  albumen  is  one  of  the  characteristics  of  colos- 
trum, an  attempt  was  made  to  determine  its  quantity,  as  well  as  the 
quantity  of  casein.  The  task  proved  difficult.  At  first  Hoppe-Seyler's 
method  was  adopted,  viz.,  that  of  acidulating  the  milk,  greatly 
diluted,  nearly  to  the  point  of  coagulating  the  casein  and  then  com- 
pleting the  reaction  by  saturating  the  liquid  with  CO,.     A  flocculent 
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deposit  was  obtained  after  very  K>ng  standing,  but  tboogli  the 
test  was  repeated  several  times  no  complete  filtration  conld  be 
effected.  Qaalitatiyel j  the  experiment  was  saceessfal ;  the  presence 
of  albamen  was  readily  detected  in  the  filtrate  on  boiling. 

As  Tolmatscheff*  claims  that  Hoppe-Sejler's  method  proved 
nnsnccessful  in  his  hands  when  applied  to  milk  from  women  and 
advises  the  use  of  magnesium  sulphate  to  saturation  to  precipitate 
casein,  and  alcohol  to  precipitate  casein  and  albumen  together, 
experiments  were  made  to  test  its  value  in  this  instance. 

By  the  use  of  magnesium  sulphate  the  casein  was  separated,  but 
the  milk  became  so  thick  and  mucilaginous  that  though  left  to  filter 
during  two  days  so  viscous  a  mass  remained  on  the  filter  that  all 
attempts  to  wash  it  with  magnesium  sulphate  solution  proved 
futile.  The  filtrate,  what  there  was  of  it,  was  clear  and  gave  a 
coagulum  when  heated.  The  coagulum  seemed  more  copious  than 
that  in  the  filtrates  by  Hoppe>Seyler^s  method,  but  this  may  have 
been  due  to  the  greater  concentration  of  the  liquid. 

Not  being  able  to  separate  the  casein  by  these  methods  in  such 
form  as  to  weigh  it,  20  cc.  of  the  milk  were  treated  by  Hoppe- 
Seyler's  method  and  the  albumen  determined  in  1(K)  cc.  of  the 
filtrate.  The  combined  percentages  of  casein  and  albumen  were 
then  ascertained,  which,  less  the  percentage  of  albumun  already 
found,  gave  that  of  the  casein.  Alcohol  proved  to  be  the  best 
precipitant  for  casein  and  albumen.  The  casein  separated  in  tine 
fiocks,  carrying  albumen  and*  fat  with  it.  The  latter  was  subse- 
quently removed  by  ether.  The  liquid  filtered  nicely,  and  the  pre- 
cipitate could  be  thoroughly  washed  on  the  filter.  The  usual 
method  of  precipitating  albumen  and  casein  by  heat  and  acetic 
acid  gave  a  precipitate  that  could  not  be  separated  by  filtration. 
Three  specimens  of  milk  were  collected.  Most  of  the  determina- 
tions were  duplicated.  The  methods  of  analysis  was  the  same  as 
that  followed  in  the  case  of  the  milk  from  the  elephant  Hebe, 
except  as  regards  albumen  and  casein.  It  was  not  found  necessary 
to  dry  the  milk  in  vacuo.  Once,  with  the  colostrum,  sand  was 
mixed  with  the  milk  to  aid  dessication. 

The  sugar  when  determined  by  Fehling's  solution  volumetri- 
cally  in  the  colostrum  and  No.  II.  was  too  low,  but  estimated  gravi- 
metically  in  No.  III.  it  agreed  closely  with  the  figures  in  the  table. 
In  No.  I.  the  milk  treated  by  alcohol  and  filtered  left  on  evapora- 
tion a  residue,  less  ash,  equal  to  8.0101  per  cent,  of  sugar. 

♦v.  Gorup-Besanez  Physiologische  Chemie,  pp.  418  and  420. 
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Feb.  24lh.      April  9tli.        April  22d.  MUk 

Morning.      Afternoon.      Afternoon,     from  Hebe. 

Quantity 335  cc.  420  cc.  120  cc.  72  cc. 

Cream 7.7  vol.  j^         7.7  33  62 

Slightly  Slightly 

lieaction.  Alkaline.  Acid.  Neutral.  Acid. 

Sp.  gr.  at  f)0^  F. . . .     1,036           1,036           1,028  1,023.7 

In  100  Parts  by  Weight. 

Water 86.5930         82.2390         76.9930  66.697 

Solids 13.4070         17.7610        23.0070  33.303 

Fat 3.0100          7.0576         12.6175  22.070 

Solids  not  fat. . . .      10.3970         10.7034         10.3895  11.233 

aten;;;.-.;.;..  Si    ^-^o"^*     '■''''     ^-^^^ 

Sugar* 7.6533    4.5494  4.1510    7.392 

Ash 0.3306    0.4480  0.4795    0.629 

Taste Disagreeable    Much  improved.  Excellent.  Excellent. 

Odor Unpleasant            Pleasant  Pleasant  Pleasant 

/J  1  i  Yellowish        White  and  White  and    White  and 
(      white              opaque  opaque         opaque 

I  Yellow     de- 
Consistency  •<    posit,  other- 

(    wise  fluid        Very  fluid  Fluid  Fluid 

Specimen  No.  III.  was  drawn  after  the  elephant  had  been  exhib- 
ited in  the  circus  circus-ring  and  while  the  calf  was  nursing  at  the 
other  teat.  The  calf  had  not  nursed  for  some  hours.  Of  all  it 
approaches  nearest  in  composition  to  the  milk  from  Hebe.  The 
solids  not  fat,  remain  constant  throughout,  while  the  fat  varies 
considerably.  Apparatus  to  serve  as  a  breast  pump  was  con- 
structed in  order  to  collect  the  milk  from  one  teat  or  both  during 
say  half  a  day,  in  order  to  gain  a  knowledge  of  the  quantity 
secreted  daily,  but  the  plan  unfortunately  could  not  be  carried  out. 
"  Bridgeport "  grew  quite  as  rapidly  as  the  other  "  baby,"  more 
than  doubling  her  weight  during  the  period  of  these  experiments. 

The  character  of  the  fat  in  the  last  specimen  was  like  that 
obtained  from  Hebe,  the  size  and  aggregation  of  the  globules  and 
the  odor  of  the  fat  after  extraction  being  the  same.  During  the 
last  month's  of  Hebe's  period  of  lactation  the  employees  about  the 
circus  frequently  partook  of  her  milk  and  found  it  most  palatable. 

♦By  difference. 


REVIEW  OF  PAPERS  ON  ANALYTICAL  CHEMISTRY  (IN- 
ORGANIC) WHICH  HAVE  APPEARED  DURING 

THE  YEAR  1882. 

By  E.  Waller,  Ph.  D. 

A  modification  of  the  apparatus  for  the  absolute  detsbmixation 
OP  NITROGEN,  invented  by  S.  W.  Johnson  and  E.  H.  Jenkins,  is 
described  by  7!  ^'.  Gladding  {Am.  Chem.  Jour.,  IV.,  42). 

According  to  A.  Guyard  (Chem.  Netcs,  XLV.  159;,  all  acids 
AND  OXIDES  OF  NITROGEN  are  Converted  into  ammonia  by  combus- 
tion with  marsh  gas  and  soda  lime.  The  mixture  is  made  in  the 
proportion  of  75  grs.  of  sodium  acetate  with  1^  oz.  of  soda  lime, 
and  the  combustion  conducted  in  the  ordinary  manner.  The  tube 
is  charged  first  with  about  one-quarter  of  the  above  mixture,  then 
the  remainder  mixed  with  5  to  7  grms.  of  the  substance  to  be 
examined  is  added,  and  finally  pure  soda  lime. 

The  accuracy  of  the  results  thus  obtained  is  disputed  by  J.  Ruffle^ 
( Chetn,  News,  XLV.,  186). 

In  experimenting  on  methods  for  the  determination  of  nitrous 
OXIDE,  W.  Hempd  (Ber.  D.  Chem.  Ges.,  XV.,  903  et  seq.)  finds  it 
extremely  difiicult  to  obtain  absolutely  pure  N^O.  The  purest  gas 
obtained  contained  98.8^.  He  finds  the  best  method  of  estimating 
the  gas  to  be  by  explosion  with  hydrogen  in  an  apparatus  specially 
designed  for  the  purpose,  which  is  carefully  described. 

100  vols.  NjO  with  460  vols.  H  was  not  explosive,  while  100 
NgO  with  116  vols.  H  caused  such  a  violent  explosion  as  to  shatter 
the  apparatus.  The  mixture  therefore  must  be  made  within  these 
limits. 

Alkaline  solutions  of  potassium  permanganates  or  of  chromic 
acid  are  recommended  by  C.  Boehmer  {Fres.  Zeits.  Anal.  Chem., 
XXL,  212,)  as  absorbents  for  N^Og  in  analytical  processes. 

To  determine  the  amounts  of  sodium  sulphide,  sulphite  and 
THiosuLPHATE  iu  the  Same  solution,  G.  JE.  Davis  (Jour.  Soc.  Chem. 
Ind.y  I.,  89),  determines,  1.  The  amount  of  iodine  absorbed  by  a 
measured  quantity  of  the  solution,  by  converting  the  alkalies 
present  into  bicarbonates  with  carbonic  acid  water  and  titrating 
with  iodine  solution.  2.  The  amount  of  sulphide  and  thiosulphate 
present ;  by  adding  SrClg  in  excess,  digesting  for  about  half  an 
hour  at  65*^  to  70^  C,  filtering  off  the  strontium  sulphite,  washing 
with  air  free  from  water,  adding  carbonic  acid  water  to  the  filtrate, 
and  titrating  with  iodine  solution.     3.  The  amount  of  thipsulphate 
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present ;  by  separating  the  sulphite  as  in  2,  and  then  separating 
the  sulphide  by  digestion  for  half  an  hour  with  CdCOg,  filtering  and 
titrating  the  filtrate  with  the  same  precautions  as  before.  A  cor- 
rection must  be  applied  to  the  results  before  calculating  from  the 
data  obtained.  It  has  been  found  that  100  cc.  of  a  solution  of 
SrSOj  saturated  at  65  to  7C  C,  consumes  0.3  cc.  decinormal  iodine, 
and  the  same  bulk  saturated  at  12.7°  C.  consumes  0.16  cc.  deci- 
normal iodine  solution.  The  bulk  and  temperature  of  the  filtrates 
must  therefore  be  taken. 

To  obtain  the  sulphur  in  pyrites  in  a  form  for  estimation  as 
sulphate,  Fr.  Bockmann  {Fres.  Zeits.  Anal,  Cherriy  XXI.  90),  fuses 
0.5  gms.  with  25  gms.  of  a  mixture  containing  6  parts  Na^CO,  to 
1  part  KCIO3. 

In  estimating  chlorine  gravimetrically,  D.Lindo  ( Chem.News, 
XIV.,  193)  filters  the  Ag  CI  through  a  Gooch  filter  and  dries  for 
half  an  hour  at  140  to  150*^  C. 

In  the  indirect  estimation  of  chlorine  and  bromine,  L.P.Kinni- 
cult  [Am.  Chem,  Joxir,^  IV.,  22),  after  weighing  the  mixed  silver 
salts  in  a  platinum  crucible,  reduces  to  metallic  silver  by  a  battery, 
the  crucible  being  made  the  positive  electrode  of  the  circuit. 

The  sanitary  examination  of  gases  escaping  from  chemical 
WORKS  forms  the  subject  of  a  paper  by  W.  J.  Zovett  [Jour.  80c, 
Chem.  Ind.y  I.,  210).  For  nitrous  compounds  the  gases  are  brought 
into  contact  (by  agitation)  with  hydrogen  peroxide  and  water,  the 
solution  neutralized  with  pure  soda  solution  (free  from  nitrates) 
evaporated  to  very  small  bulk,  and  after  removing  carbonic  acid 
by  a  drop  of  sulphuric  acid,  using  a  Davis  nitrometer  tube  with 
cone.  Hg  SO^  and  mercury,  the  volume  of  Ng  Og  being  measured. 
For  sulphurous  acid  the  gases  may  be  passed  through  a  standard 
solution  of  potassium  permanganate.  For  oxygen^  the  gas  is  caught 
in  a  U  tube,  one  limb  of  which  is  sealed  and  graduated  so  as  to  form 
an  eudiometer,  and  oxygen  is  absorbed  by  potassic  hydrate  and 
pyrogallic  acid.  For  sulphuretted  hydrogen  the  gas  may  be  passed 
through  Pb  (NO 3)2,  and  the  precipitate  converted  into  sulphate  and 
weighed,  or  the  excess  of  lead  remaining  in  the  solution  titrated 
with  potassium  dichromate.  For  chlorine  the  gases  are  passed  through 
KI  solution,  and  the  iodine  set  free  titrated  with  sodium  thiosulphate. 
To  distinguish  between  the  amounts  oifree  and  combined  chlorine 
in  such  escapes,  G,  JS,  Davis  (loc.  cit.  p.  214)  passes  the  gases 
through  HgS  water.  The  solution  thus  obtained  is  halved.  Ono 
half  is  •neutralized  with  Mg  CO3,  and  then  titrated  with  AgNO^, 
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giving  total  chlorine  ;  the  other  half  evaporated  to  neutrality  with- 
oot  any  addition  and  titrated,  giving  combined  chlorine. 

To  determine  the  amount  of  ozoxe  in  the  ais,  2>.  Tommasi  {Lea 
Mondesj  I.  [3]  123),  draws  a  measured  quantity  through  a  tube 
having  two  branches.  The  air  passing  through  one  branch  is  drawn 
directly  through  a  standard  solution  of  sodium  arsenite  ;  that  pass- 
ing through  the  other  branch  is  first  passed  over  red-hot  platinum 
sponge  before  passing  into  a  solution  of  sodium  arsenite.  The 
solutions  are  then  titrated  with  potassium  permanganate,  and  the 
difference  of  the  results  in  the  two  solutions  serves  as  a  basis  for  the 
calculation  of  the  ozone  present,  as  in  the  second  solution  the  ozone 
has  been  destroyed  by  the  ignited  platinum  sponge. 

Experiments  on  potassium  permanganate  in  relation  to  its  appli- 
cation for  the  examination  of  potable  watebs,  have  been  made 
by  A.  I/upre  (Analyst  VII.  1).  Water  acidified  with  sulphuric 
acid  when  absolutely  pure,  does  not  decompose  permanganate  in  a 
closed  flask  at  80<^  F.  In  standardizing  the  permanganate  for 
Tidy's  test  the  operation  should  be  performed  in  a  closed  flask. 
With  waters  for  domestic  use  which  are  comparatively  free  from 
organic  matter,  the  degree  of  temperature  and  the  length  of  time 
for  the  action  of  the  permanganate  as  well  as  the  qantity  of  per- 
manganate, make  but  little  difference  in  the  results  obtained.  With 
less  pure  waters  the  differences  between  the  3  hour  and  4  hour  test 
were  very  decided.  On  using  phosphoric  acid  instead  of  sulphuric 
in  Tidy's  test,  results  much  lower  were  obtained.  The  addition  of 
sulphuric  acid  and  boiling  before  adding  permanganate,  increases 
the  amounts  of  oxygen  absorbed.  This  increase  was  very  marked 
when  the  test  was  tried  on  pure  water,  to  which  cane  sugar,  starch, 
or  urine  had  been  added,  but  was  much  less  marked  when  gelatine 
or  egg  albumen  was  used.  C.  W.  Marsh  {Am,  Chem.  Jour.  IV. 
188)  finds  that  in  many  waters  examined,  the  distillate  obtained  by 
distilling  with  sodium  carbonate,  affords  more  ammonia  (determined 
by  the  Nessler)  on  redistilling  with  alkaline  potassium  permanganate 
than  if  the  Nessler  test  is  directly  applied  to  it. 

The  ORGANIC  NITROGEN  in  waters,  beer,  etc.,  is  estimated  by  TF. 
JBettel  ( Chem.  Neics,  XLV.  38),  in  one  operation  by  distilling  from 
a  copper  flask  in  a  current  of  hydrogen  with  pure  soda  (from  sodi- 
um). The  use  of  the  copper  flask  admits  of  distillation  to  complete 
dryness,  and  ignition  of  the  residue.  At  the  close  of  the  operation 
to  break  up  cyanides,  &c.,  which  may  have  formed,  a  little  potas- 
shim  permanganate  is  added,  and  heat  again  applied.     Nitrates,  if 
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present,  are  previously  converted  into  ammonia  by  the  action  of  the 
zinc-copper  couple.  The  distillate  contains  all  the  nitrogen  in  the 
form  of  ammonia. 

To  convert  nitbatbs  and  nitbites  in  water  into  ammonia,  F. 
P,  Perkins  {Analyst  VII.  66,)  proposes  the  use  of  metallic  magne- 
sium aided  perhaps  by  the  addition  of  some  Na  CI.  J.  B.  Kiyinear 
( Chem,  News^  XL VI.  33  )  finds  that  zinc  with  a  dilute  acid  will 
effect  the  reduction  in  about  ten  minutes,  provided  that  there  are 
about  5,000  parts  of  liquid  present  for  every  part  of  nitric  nitrogen. 
The  rapidity  of  the  reduction  depends  somewhat  upon  the  amount 
of  surface  of  zinc  exposed. 

Among  delicate  tests  for  nitrites  in  water,  A,  Jorissen  (Fres, 
Zeits  Aiial.  Chem,  XXI.  210)  proposes  a  solution  containing  0.01 
gm.  fuchsin  in  lOOcc.  of  glacial  acetic  acid,  which  gives  a  change  of 
color,  passing  through  blue  and  green  to  reddish  yellow.  (Noted 
by  Vogel  Jour,  PrakL  Chem.  XCIV.  457),  while  E.  W.  Davy 
(  Cheni  News  XL VI.  1)  recommends  for  the  same  purpose  acidify- 
ing the  solution,  adding  a  few  cc.  of  gallic  acid  and  boiling.  The 
presence  of  nitrites  at  once  gives  a  tint  to  the  water  similar  to  that 
of  the  Nessler  test  with  ammonia.     The  reaction  is  stated  to  be  : 

C,  H.Ofi  +  2  H  N  (\  =  C,  H,  0«+C  0^+2  N  0+  2  H^  O 

tanno-melanic  acid  being  formed. 

The  COLOR  meter  for  waters  used  by  Messrs.  CrookeSy  Odling, 
and  Tidy  in  their  examination  of  the  London .  water  {B^oi't  to 
liOcal  Governynent  Board  for  1881)  is  described  ( Chem,  News 
XLV.  170).  The  two-foot  tube  is  used.  For  comparison  colors, 
two  wedges,  one  brown,  the  other  blue,  are  used,  which  are  slid 
over  one  another  until  a  tint  corresponding  to  that  in  the  water  is 
obtained.     The  solutions  contain  respectively  : 

Browny  0.7  gm.  metallic  iron  as  ferric  chloride 
0.3  "  "      cobalt  as  chloride, 

and  a  slight  excess  of  free  acid  per  litre. 

Bl\ie^  5  gms.  pure  crystallized  cupric  acid  sulphate  per  litre.  The 
results  are  recorded  in  figures  representing  the  thickness  in  milli- 
metres of  the  solutions  required  to  simulate  the  color  of  the  water 
thus  :  Brown  :  Blue,  20  :  10. 

Regarding  the  examination  of  fertilizers  for  rbvbbtbd  ob  eet- 
BOOBADE  PHOSPHATES,  (7.  Richavdson  (Am.  Chem.  Jour,  IV.  183) 
finds  that  the  use  of  ammonium  oxalate  for  their  extraction  gives 
variable  results  depending  upon  the  time  and  temperature  of  diges- 
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tion,  the  degree  of  concentration  of  the  solution,  Ac.  In  this  con- 
nection  see  also  results  of  71  ^'.  Gladding  (this  Journal^  p  113). 
K  J.  Lloyd  (Jour.  Lond.  Chem.  Soc.  XLL  306)  triturates  0.5  gm. 
of  the  fertilizer  with  I  Occ.  of  a  solution  containing  30  per  cent, 
citric  acid,  and  enough  ammonia  to  render  it  strongly  alkaline. 
The  mixture  is  made  up  to  lOOcc.  and  allowed  to  stand  over  night 
at  the  temperature  of  the  laboratory.  In  50cc.  of  the  clear  solution 
the  lime  is  separated  by  acidifying  with  acetic  acid  and  adding  am- 
monium  oxalate,  and  in  the  filtrate  the  phosphoric  acid  is  deter> 
mined  by  the  use  of  magnesia  mixture. 

As  to  VOLUMETRIC  prOCCSSCS  for  PHOSPHORIC  ACID,  C.  Mokt  ( F¥e8^ 

Zeits.  Anal.  Chem.  XXI.  216)  shows  by  a  series  of  experiments  that 
even  small  amounts  of  ammonia  salts  have  a  marked  effect  on  the 
results  obtained  by  the  uranium  titration,  while  H.  Pemberton 
(Jour,  Franklin  Inst.  CXIII.  184).  proposes  the  use  of  a  solution  of 
neutral  ammonium  molybdate  containing  89.543  gms.  of  the  salt 
per  litre  (lcc=0.003  gm.  P,  O,).  For  titration  100  to  125cc.  of 
the  solution  is  taken  [which  should  not  contain  over  0.1  gm.  P,  Os] 
10  gms  of  ammonium  nitrate,  and  2cc.  of  nitric  acid  [sp.  Gr.  1.14] 
are  added  and  the  solution  is  heated  to  140^  F.  or  over.  The  end 
reaction  is  the  absence  of  further  precipitation.  Toward  the  close 
of  the  titration  portions  of  the  solution  have  to  be  filtered  to  give 
opportunity  to  observe  the  end  reaction.  If  the  titration  is  over- 
run, a  measured  quantity  of  Na^  11 PO^  solution  of  known  strength  is 
added  and  the  titration  resumed.  From  the  burette  reading  0.5cc. 
is  to  be  deducted  for  the  effect  of  the  nitric  acid  added.  Silica  and 
organic  matter  cause  erroneous  results  when  present,  while  chlo- 
rides, iron  [to  the  extent  of  0.1  to  0.3  gm.]  &c.,  do  not. 

In  the  EXAMINATION    OF    TITANIPEROUS   IRON    ORES,    T,  M.  DrOWfl 

and  P.  W.  Shimer  (Am.  Chem,  Jour.  IV.  1),  treat  the  ore  (2  to 
5  grms.)  with  50cc.  of  H  CI.  (Sp.  Gr.  1.12)  evaporate  to  dryness  and 
heat  in  the  air  bath  for  an  hour,  add  50cc  more  H  CI.,  heat  and 
filter;  turbidity  in  the  washings  is  prevented  by  the  use  of  ammo- 
nium nitrate.  The  phosphoric  acid  is  extracted  from  the  residue 
by  fusion  with  sodium  carbonate,  extracting  with  water,  evaporat- 
ing to  dryness  with  nitric  acid  to  remove  silica,  ifcc.  Molybdate 
mixture  may  then  be  added  to  the  solution.  In  the  first  solution 
(obtained  by  H  CI.)  the  H  CI.  is  removed  by  evaporation  with  nitric 
acid,  when  after  partially  neutralizing,  molybdate  solution  is  added. 
This  last  molybdate  precipitate  requires  purifying  by  dissolving  in 
ammonia,  treating  the  undissolved  residue  with  nitric  acid  and  pre- 
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cipitating  that  solution  with  more  molybdate.  After  obtaining  all 
the  ammoniacal  solutions  of  the  phospho  molybdate  free  from  silica, 
titanic  acid,  &c.,  they  are  united  and  precipitated  as  usual  with 
magnesia  mixture. 

For  TITANIC  ACID  thcsc  gentlemen  decompose  the  ore  by  fusion 
with  K  HSO^  and  after  neutralizing  and  reducing  with  SOg  pre- 
cipitate by  boiling  as  usual.  P.  T,  Austen  and  ^  A.  WUber  {Am, 
Chem.  Jour.  I\'.  211)  find  that  the  addition  of  50  to  60cc.  of  acetic 
acid  aid  materially  in  the  precipitation  of  the  titanic  acid,  giving 
good  results  on  boiling,  even  when  chlorides  are  present.  The  last 
named  decompose  the  ore  by  fusion  with  alkaline  carbonates  and 
treating  with  HCl.  evaporating,  &c. 

For  the  determination  of  carbon  and  silicon  in  iron,  steel, 
etc.,  K  Watts  ( Chem,  News,  XLV.,  279)  gives  the  preference  to  a 
modification  of  Wohler's  method. — Volatilization  of  the  iron  in  a 
stream  of  CI  gas  and  making  a  combustion  of  the  carbon  remaining. 
Two  operations  are  required  for  each  analysis.  In  the  first  after 
volatilizing  the  iron  in  a  current  of  dry  chlorine  free  from  oxygen, 
the  residue  is  suomitted  to  combustion,  and  the  total  carbon  is  thus 
determined.  In  the  second  the  residue  (after  volatilizing  iron)  is 
weighed,  giving  total  carbon  and  slag,  while  the  gases  from  this 
operation  are  passed  into  water,  where  the  Si  Cl^  is  decomposed, 
and  by  boiling,  evaporating  to  dryness,  etc.,  the  Si  O ^  corresponding 
to  combined  silicon  is  obtained. 

Soda  Compounds  may  be  estimated  in  potassium  carbonate, 
according  to  A.  Van  IlasseU  (Jour.  Soc,  Chem.  Ind,  I,  203),  by 
treating  a  weighed  quantity  (converted  into  chloride)  with  H  CI. 
(Sp.  Gr.  1.189)  saturated  with  Na  CI. 

To  estimate  caustic  alkali  in  presence  of  carbonate,  R,  S, 
Warder y  (Sci,  Proc.  Ohio  Mech,  Inst.  I,  45)  uses  a  process  based 
upon  the  fact  that  phenolphthalein  is  colorless  in  the  presence  of 
alkaline  bicarbonates.  On  titrating  a  very  dilute  solution  of  the 
sample  (cold)  until  the  phenol  pthalein  which  has  been  added 
imparts  no  color  to  the  solution,  all  the  caustic  and  half  of  the 
carbonated  alkali  is  neutralized,  giving  a  result  A.  Then  by  boiling 
and  titrating  the  remainder  of  the  alkali  is  neutralized  ;  result  B. 
A-f-B  measures  total  alkalinity,  and  A — B  measures  caustic  alkali 

To  detect  and  separate  alkalies  in  argentic  nitrate.  M 
Stolba  {Jour,  de  Pharm,  et  de  Chim.)  uses  hydrofluosilicic  acid. 
By  the  use  of  phenol  phthalein  M.  Richter  (Fres  Zeits.  Anal. 
Chem.y  XXI,  205)  determines  acidimetrically  the  chromic  acid  in 
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P0TA8SIC  DiCHBOMATE.     Many  Other  indicators  cannot  be  used  on 
account  of  the  oxidizing  action  of  the  chromic  acid  upon  them. 

By  fusing  hydrorufigallic  acid  with  potassa  a  new  indicatob  for 
alkalimetric  titration  is  made  by  J,  Oser  and  W.  Kalmann  {Monats 
hejtef  Chemiey  II,  50).  It  dissolves  in  alkalies  with  an  olivegreen 
tint — a  slight  excess  of  alkali  gives  carmine  red,  changed  to  yellow 
by  free  mineral  acids.     It  is  unaflFected  by  COg. 

To  dktebmine  zinc  in  its  ores,  A.  Millot  {Bull  Soc.  Chim.y 
XXXVII,  339j  recommends  dissolving  with  HCl  and  KCl  O3  evap- 
orating, adding  ammonia  and  ammonium  carbonate,  diluting  the  fil- 
trate therefrom,  and  in  an  aliquot  portion  of  this  filtrate,  adding  a 
little  K  Cy  and  precipitating  by  the  battery.  The  addition  of 
ammonium  acetate  prevents  the  corrosion  of  the  electrodes. 

In  TITRATING  ZINC  by  Fahlberg's  method  manganese  must  be 
first  separated  to  obtain  correct  results.  7?.  W,  Mahon  {Atw 
Chem,  Jour^  IV,  53).  In  titrating  with  Na^  S,  the  use  of  paper 
soaked  in  thallium  solution  is  recommended  by  M.  Schroder  {Berg. 
u  Huttenmanny  ZdU  1882,  p.  4)  as  an  indicator.  If  a  slight  excess 
of  ammonia  is  present  the  thallium  salt  i««  unaflFected  by  Zn  S. 

To  separate  nickel  prom  cobalt  G,  Delvaux  ( Comptes  Rendt^) 
dissolves  in  aqua  regia  with  excess  of  HCl — adds  ammonia  in 
excess,  then  potassium  permanganate  until  the  rose  color  holds  for 
some  time.  Solution  of  pure  KHO  will  then  precipitate  nickel 
(with  manganese  if  present),  leaving  cobalt  in  solution.  In  case 
small  amounts  of  nickel  and  large  amounts  of  cobalt  are  present  A, 
Jorissen  {Fres,  Zeits.  Anal  Chem.^  XXI,  208)  precipitates  with 
NaHO,  adds  bromine,  then  a  few  cc.  of  K  Cy,  and  agitates  in  the 
cold.  The  cobalt  is  dissolved  while  the  nickel  remains  in  the 
precipitate. 

A.  Carnot  (Bull.  Soc.  Chim,,  XXXVII,  482)  estimates  chbo- 
MiuM  (as  base)  by  adding  sodium  acetate  to  the  solution  slightly  acid- 
ified, adding  an  alkaline  phosphate  and  boiling.  The  presence  of  oxal- 
ates must  be  avoided.  The  precipitate  dried  at  100*^  contains  6  HgO. 
Ignited  it  consists  of  Cr^  (PO^)^,  containing  51.86  per  cent. 
Cr^Oj. 

In  the  examination  of  iron  ores,  etc.,  containing  chromium  error 
may  be  caused,  according  to  B.  Rtinitzer  {Monats  hefief.  Cheni.y 
1882,  p.  249),  by  the  chromium  preventing  the  precipitation  of 
some  of  the  iron  and  alumina  on  boiling  the  solution  after  neutral- 
izing and  adding  sodium  acetate. 
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For  the  detection  of  impurities  in  copper  several  chemists  com- 
municate their  methods — 

For  arsenic  J.  Pattinson  {Newcastle-ofi- Tk/ne  Chem,  Soc.y  Feb. 
1882)  dissolves  in  nitric  acid  ;  then  by  adding  sufficient  soda 
solution  to  a  little  more  than  neutralize  the  free  acid  present,  the 
arsenic  is  precipitated  as  copper  arsenate  ;  after  standing  for  half 
an  hour  with  frequent  stirring  the  precipitate  is  filtered  and  washed 
cold.  The  arsenic  is  thus  concentrated  in  the  precipitate.  A .  ff- 
Sexton  ( Chem.  Neics,  XLV,  255)  prefers  to  precipitate  the  arsenic 
from  the  nitric  acid  solution  (by  adding  ferric  nitrate,  neutralizing, 
adding  sodium  acetate  and  boiling)  as  basic  acetate.  The  precipi- 
tate is  dissolved  in  acid,  precipitated  by  HgS,  oxidized  to  arsenic 
acid,  and  determined  as  the  magnesia  compound. 

For  CADMIUM  .1.  Orlowski  (J^Ves.  Zeits,  Anal.  Chem.,  XXI,  214) 
first  removes  Hi  if  present,  acidifies  with  HCl,  decolorizes  bySnClg, 
adds  milk  of  sulphur  and  heats  to  boiling.  This  precipitates 
the  copper  as  CugS.  From  the  filtrate  the  tin  is  removed  by 
ammonia,  leaving  the  cadmium  to  be  detected  in  the  solution. 
Another  method  by  the  same  author  is  proposed,  in  which  sodium 
thiosulphate  is  substituted  for  Sn  Clg  and  milk  of  sulphur.  In 
other  respects  it  is  the  same. 

The  same  author  (loc.  cit.)  proposes  to  detect  cuprous  compounds 
IN  presence  of  cupric  by  acidifying  with  HCl  and  boiling  with 
milk  of  sulphur.  As  above,  cuprous  sulphide  will  precipitate, 
while  the  cupric  compounds  are  unaffected.  An  elaborate  scheme 
for  the  examination  of  commercial  copper  for  gold,  silver,  lead, 
bismuth,  antimony,  tin,  arsenic,  iron,  cobalt,  nickel,  zinc,  sulphur 
and  phosphorous  is  given  by  JL  FVe^enins  {Frei*.  Zeits.  Anal, 
Chem.,  XXI,  229). 

M.  M,  P,  Muir  (Jmir.  Lond.  Chtm.  Soc,  XLI,  1)  deteimiues 
bismuth  volumetrically  by  separating  it  from  other  metals,  as 
oxychloride,  converting  this  compound  into  chloride,  dissolving  in 
glacial  acetic  acid  and  precipitating  by  excess  of  standardized 
solution  of  KjCaO^.  The  precipitate  is  KtCtO^,  Bi,  (CtO^)3 
The  excess  of  oxalate  is  titarted  with  permanganate. 

For  the  volumetric  determination  of  antimony^.  T.  Herroun 
{Chem.  News,  XLV,  101)  converts  the  antimony  into  Sb  CI ^  by 
treatment  with  HCl  and  KCIO3,  boiling  gently  to  expel  excess  of 
chlorine,  cooling  and  adding  an  excess  of  KI.  The  iodine  freed  by 
the  action  of  the  Sb  CI  5  is  then  titrated  with  a  standardized 
solution  of  sodium  hyposulphite. 
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deposit  was  obtained  after  very  K)ng  standing,  but  though  the 
test  was  repeated  several  times  no  complete  filtration  could  be 
effected.  Qualitatively  the  experiment  was  successful ;  the  presence 
of  albumen  was  readily  detected  in  the  filtrate  on  boiling. 

As  Tolmatscheff*  claims  that  Hoppe-Seyler's  method  proved 
unsuccessful  in  his  hands  when  applied  to  milk  from  women  and 
advises  the  use  of  magnesium  sulphate  to  saturation  to  precipitate 
casein,  and  alcohol  to  precipitate  casein  and  albumen  together, 
experiments  were  made  to  test  its  value  in  this  instance. 

By  the  use  of  magnesium  sulphate  the  casein  was  separated,  but 
the  milk  became  so  thick  and  mucilaginous  that  though  left  to  filter 
during  two  days  so  viscous  a  mass  remained  on  the  filter  that  all 
attempts  to  wash  it  with  magnesium  sulphate  solution  proved 
futile.  The  filtrate,  what  there  was  of  it,  was  clear  and  gave  a 
coagulum  when  heated.  The  coagulum  seemed  more  copious  than 
that  in  the  filtrates  by  Hoppe-Seyler's  method,  but  this  may  have 
been  due  to  the  greater  concentration  of  the  liquid. 

Not  being  able  to  separate  the  casein  by  these  methods  in  such 
form  as  to  weigh  it,  20  cc.  of  the  milk  were  treated  by  Hoppe- 
Seyler's  method  and  the  albumen  determined  in  100  cc.  of  the 
filtrate.  The  combined  percentages  of  casein  and  albumen  were 
then  ascertained,  which,  less  the  percentage  of  albumun  already 
found,  gave  that  of  the  casein.  Alcohol  proved  to  be  the  best 
precipitant  for  casein  and  albumen.  The  casein  separated  in  fine 
flocks,  carrying  albumen  and'  fat  with  it.  The  latter  was  subse- 
quently removed  by  other.  The  liquid  filtered  nicely,  and  the  pre- 
cipitate could  be  thoroughly  washed  on  the  filter.  The  usual 
method  of  precipitating  albumen  and  casein  by  heat  and  acetic 
acid  gave  a  precipitate  that  could  not  be  separated  by  filtration. 
Three  specimens  of  milk  were  collected.  Most  of  the  determina- 
tions were  duplicated.  The  methods  of  analysis  was  the  same  as 
that  followed  in  the  case  of  the  milk  from  the  elephant  Hebe, 
except  as  regards  albumen  and  casein.  It  was  not  found  necessary 
to  dry  the  milk  in  vacuo.  Once,  with  the  colostrum,  sand  was 
mixed  with  the  milk  to  aid  dessi cation. 

The  sugar  when  determined  by  Fehling's  solution  volumetri- 
cally  in  the  colostrum  and  No.  II.  was  too  low,  but  estimated  gravi- 
metically  in  No.  IH.  it  agreed  closely  with  the  figures  in  the  table. 
In  No.  I.  the  milk  treated  by  alcohol  and  filtered  left  on  evapora- 
tion a  residue,  less  ash,  equal  to  8.0101  per  cent,  of  sugar. 

*v.  Gorup-Besanez  Physiologische  Chemie,  pp.  418  and  420. 
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L  IL  IIL  IV. 

Feb.  24th.      April  9tli.        April  22d.         Milk 
Morning.      Afternoon.      Afternoon,     from  Hebe. 

Quantity 336  cc.  420  cc.  120  cc.  72  cc. 

Cream 7.7  vol.  j^         7.7  33  62 

Slightly  Slightly 

lieactiou.  Alkaline.  Acid.  Neutral.  Acid. 

Sp.  gr.  at  60"  F . . . .     1,036           1,036           1,028  1,023.7 

In  100  Parts  by  Weight. 

Water 86.5930         82.2390         76.9930  66.697 

Solids 13.4070         17.7610        23.0070  33.303 

Fat 3.0100          7.0576         12.6175  22.070 

Solids  not  fat....      10.3970         10.7034         10.3895  11.233 

SumenV.; •.;:.:.  IS\   '-'^''^     '-''''     ^-^^^ 

Sugar* 7.6533     4.5494  4.1510  7.392 

Ash 0.3306     0.4480  0.4795  0.629 

Tjiste Disagreeable    Much  improved.  Excellent.  Excellent. 

Odor Unpleasant            Pleasant  Pleasant  Pleasant 

/J  I  \  Yellowisli        White  and  While  and    White  and 
{      white              opaque  opaque         opaque 

i  Yellow     de- 
Consistency •<    posit,  other 

(    wise  fluid        Very  fluid  Fluid  Fluid 

Specimen  No.  III.  was  drawn  after  the  elephant  had  been  exhib- 
ited in  the  circus  circus-ring  and  while  the  calf  was  nursing  at  the 
other  teat.  The  calf  had  not  nursed  for  some  hours.  Of  all  it 
approaches  nearest  in  composition  to  the  milk  from  Hebe.  The 
solids  not  fat,  remain  constant  throughout,  while  the  fat  varies 
considerably.  Apparatus  to  serve  as  a  breast  pump  was  con- 
structed in  order  to  collect  the  milk  from  one  teat  or  both  during 
say  half  a  day,  in  order  to  gain  a  knowledge  of  the  quantity 
secreted  daily,  but  the  plan  unfortunately  could  not  be  carried  out. 
"  Bridgeport  "  grew  quite  as  rapidly  as  the  other  "  baby,"  more 
than  doubling  her  weight  during  the  period  of  these  experiments. 

The  character  of  the  fat  in  the  last  specimen  was  like  that 
obtained  from  Hebe,  the  size  and  aggregation  of  the  globales  and 
the  odor  of  the  fat  after  extraction  being  the  same.  During  the 
last  month's  of  Hebe's  period  of  lactation  the  employees  about  the 
circus  frequently  partook  of  her  milk  and  found  it  most  palatable. 

*By  difference. 


REVIEW  OF  PAPERS  ON  ANALYTICAL  CHEMISTRY  (IN- 
ORGANIC) WHICH  HAVE  APPEARED  DURING 

THE  YEAR  1882. 

By  E.  Waller,  Ph.  D. 

A  modification  of  the  apparatus  for  the  absolute  detbbmination 
OP  NITROGEN,  invented  by  S.  \V.  Johnson  and  E.  H.  Jenkins,  is 
described  by  7!  S,  Gladding  {Am,  Chem,  Jour.^  IV.,  42). 

According  to  A,  Guyard  (Chem.  NetoSy  XLV.  159j,  all  acids 
AND  OXIDES  OF  NITROGEN  are  converted  into  ammonia  by  combus- 
tion with  marsh  gas  and  soda  lime.  The  mixture  is  made  in  the 
proportion  of  75  grs.  of  sodium  acetate  with  1^  oz.  of  soda  lime, 
and  the  combustion  conducted  in  the  ordinary  manner.  The  tube 
is  charged  first  with  about  one-quarter  of  the  above  mixture,  then 
the  remainder  mixed  with  5  to  7  grms.  of  the  substance  to  be 
examined  is  added,  and  finally  pure  soda  lime. 

The  accuracy  of  the  results  thus  obtained  is  disputed  by  J.  Ruffle^ 
(Chem,  News,  XLV.,  186). 

In  experimenting  on  methods  for  the  determination  of  nitrous 
OXIDE,  W,  Hempel  {Ber.  D.  Chem,  Gea.^  XV.,  903  et  seq.)  finds  it 
extremely  difficult  to  obtain  absolutely  pure  NgO.  The  purest  gas 
obtained  contained  98.8^.  He  finds  the  best  method  of  estimating 
the  gas  to  be  by  explosion  with  hydrogen  in  an  apparatus  specially 
designed  for  the  purpose,  which  is  carefully  described. 

100  vols.  NgO  with  460  vols.  H  was  not  explosive,  while  100 
NgO  with  116  vols.  H  caused  such  a  violent  explosion  as  to  shatter 
the  apparatus.  The  mixture  therefore  must  be  made  within  these 
limits. 

Alkaline  solutions  of  potassium  permanganates  or  of  chromic 
acid  are  recommended  by  C,  Boehmer  {Fres.  Zeits.  AncU,  Chem,,, 
XXI.,  212,)  as  ABSORBENTS  FOR  NgOg  in  analytical  processes. 

To  determine  the  amounts  of  sodium  sulphide,  sulphite  and 
THiosuLPHATE  in  the  same  solution,  G.  E,  Daois  (Jour,  aS'oc*.  C/iem, 
Ind,y  I.,  89),  determines,  1.  The  amount  of  iodine  absorbed  by  a 
measured  quantity  of  the  solution,  by  converting  the  alkalies 
present  into  bicarbonates  with  carbonic  acid  water  and  titrating 
with  iodine  solution.  2.  The  amount  of  sulphide  and  thiosulphate 
present ;  by  adding  SrClg  in  excess,  digesting  for  about  half  an 
hour  at  65*^  to  70^  C,  filtering  off  the  strontium  sulphite,  washing 
with  air  free  from  water,  adding  carbonic  acid  water  to  the  filtrate, 
and  titrating  with  iodine  solution.     3.  The  amount  of  thipsulphate 
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present ;  by  separating  the  sulphite  as  in  2,  and  then  separating 
the  sulphide  by  digestion  for  half  an  hour  with  CdCOj,  filtering  and 
titrating  the  filtrate  with  the  same  precautions  as  before.  A  cor- 
rection must  be  applied  to  the  results  before  calculating  from  the 
data  obtained.  It  has  been  found  that  100  cc.  of  a  solution  of 
SrSOj  saturated  at  65  to  70**  C,  consumes  0.3  cc.  decinormal  iodine, 
and  the  same  bulk  saturated  at  12.7"^  C.  consumes  0.16  cc.  deci- 
normal iodine  solution.  The  bulk  and  temperature  of  the  filtrates 
must  therefore  be  taken. 

To  obtain  the  sulphur  in  pyrites  in  a  form  for  estimation  as 
sulphate,  Fr.  Bockmann  {Fres,  Zeits.  Anal,  Chem^  XXI.  90),  fuses 
0.5  gms.  with  25  gms.  of  a  mixture  containing  6  parts  Na^COj  to 
1  part  KCIO3. 

In  estimating  chlorine  gravimetrically,  D.Lindo  ( Chem.News^ 
XIV.,  193)  filters  the  Ag  CI  through  a  Gooch  filter  and  dries  for 
half  an  hour  at  140  to  150*^  C. 

In  the  indirect  estimation  of  chlorine  and  bromine,  Tj.P.Kinni- 
cutt  [Am.  (Jhem,  Jour,,  IV.,  22),  after  weighing  the  mixed  silver 
salts  in  a  platinum  crucible,  reduces  to  metallic  silver  by  a  battery, 
the  crucible  being  made  the  positive  electrode  of  the  circuit. 

The  sanitary  examination  of  gases  escaping  from  chemical 
WORKS  forms  the  subject  of  a  paper  by  W.  J.  Lovett  \Jour.  80c, 
Chem.  Ind.,  I.,  210).  For  7iitrou8  compounds  the  gases  are  brought 
into  contact  (by  agitation)  with  hydrogen  peroxide  and  water,  the 
solution  neutralized  with  pure  soda  solution  (free  from  nitrates) 
evaporated  to  very  small  bulk,  and  after  removing  carbonic  acid 
by  a  drop  of  sulphuric  acid,  using  a  Davis  nitrometer  tube  with 
cone.  H^  SO^  and  mercury,  the  volume  of  Ng  O^  being  measured. 
For  sulphurous  acid  the  gases  may  be  passed  through  a  standard 
solution  of  potassium  permanganate.  For  oxygen,  the  gas  is  caught 
in  a  U  tube,  one  limb  of  which  is  sealed  and  graduated  so  as  to  form 
an  eudiometer,  and  oxygen  is  absorbed  by  potassic  hydrate  and 
pyrogallic  acid.  For  stdphuretted  hydrogen  the  gas  may  be  passed 
through  Pb  (NOj)^,  and  the  precipitate  converted  into  sulphate  and 
weighed,  or  the  excess  of  lead  remaining  in  the  solution  titrated 
with  potassium  dichromate.  For  chlorine  the  gases  are  passed  through 
KI  solution,  and  the  iodine  set  free  titrated  with  sodium  thiosulphate. 
To  distinguish  between  the  amounts  of  free  and  combined  chlorine 
in  such  escapes,  G.  E,  Davis  (loc.  cit.  p.  214)  passes  the  gases 
through  HgS  water.  The  solution  thus  obtained  is  halved.  One 
half  is  •neutralized  with  Mg  CO 3,  and  then  titrated  with  AgNO^, 
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giving  total  chlorine  ;  the  other  half  evaporated  to  neutrality  with- 
out any  addition  and  titrated,  giving  combined  chlorine. 

To  determine  the  amount  of  ozone  in  the  aib,  D,  Tommasi  {Lts 
Mondes^  I.  [3]  123),  draws  a  measured  quantity  through  a  tube 
having  two  branches.  The  air  passing  through  one  branch  is  drawn 
directly  through  a  standard  solution  of  sodium  arsenite  ;  that  pass- 
ing through  the  other  branch  is  first  passed  over  red-hot  platinum 
sponge  before  passing  into  a  solution  of  sodium  arsenite.  The 
solutions  are  then  titrated  with  potassium  permanganate,  and  the 
difference  of  the  results  in  the  two  solutions  serves  as  a  basis  for  the 
calculation  of  the  ozone  present,  as  in  the  second  solution  the  ozone 
has  been  destroyed  by  the  ignited  platinum  sponge. 

Experiments  on  potassium  permanganate  in  relation  to  its  appli- 
cation for  the  examination  of  potable  watebs,  have  been  made 
by  A,  Dupre  {Analyst  VII.  1).  Water  acidified  with  sulphuric 
acid  when  absolutely  pure,  does  not  decompose  permanganate  in  a 
closed  flask  at  80<^  F.  In  standardizing  the  permanganate  for 
Tidy's  test  the  operation  should  be  performed  in  a  closed  flask. 
With  waters  for  domestic  use  which  are  comparatively  free  from 
organic  matter,  the  degree  of  temperature  and  the  length  of  time 
for  the  action  of  the  permanganate  as  well  as  the  qantity  of  per- 
manganate, make  but  little  difference  in  the  results  obtained.  With 
less  pure  waters  the  differences  between  the  3  hour  and  4  hour  test 
were  very  decided.  On  using  phosphoric  acid  instead  of  sulphuric 
in  Tidy's  test,  results  much  lower  were  obtained.  The  addition  of 
sulphuric  acid  and  boiling  before  adding  permanganate,  increases 
the  amounts  of  oxygen  absorbed.  This  increase  was  very  marked 
when  the  test  was  tried  on  pure  water,  to  which  cane  sugar,  starch, 
or  urine  had  been  added,  but  was  much  less  marked  when  gelatine 
or  egg  albumen  was  used.  C.  W.  Marsh  {Am.  Chem,  Jour.  lY. 
188)  finds  that  in  many  waters  examined,  the  distillate  obtained  by 
distilling  with  sodium  carbonate,  affords  more  ammonia  (determined 
by  the  Nessler)  on  redistilling  with  alkaline  potassium  permanganate 
than  if  the  Nessler  test  is  directly  applied  to  it. 

The  organic  nitrogen  in  waters,  beer,  etc.,  is  estimated  by  W, 
Bettel  (Chem.  Neics,  XLV.  38),  in  one  operation  by  distilling  from 
a  copper  flask  in  a  current  of  hydrogen  with  pure  soda  (from  sodi- 
um). The  use  of  the  copper  flask  admits  of  distillation  to  complete 
dryness,  and  ignition  of  the  residue.  At  the  close  of  the  operation 
to  break  up  cyanides,  &c.,  which  may  have  formed,  a  little  potas- 
sium permanganate  is  added,  and  heat  again  applied.     Nitrates,  if 
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present,  are  previously  converted  into  ammonia  by  the  action  of  the 
zinc-copper  couple.  The  distillate  contains  all  the  nitrogen  in  the 
form  of  ammonia. 

To  convert  nitrates  and  nfirites  in  water  into  ammonia,  F. 
P.  Perkins  {Analyst  VII.  66,)  proposes  the  use  of  metallic  magne- 
sium aided  perhaps  by  the  addition  of  some  Na  CI.  J.  B,  Kimiear 
{Chem.  News^  XLVI.  33  )  finds  that  zinc  with  a  dilute  acid  will 
effect  the  reduction  in  about  ten  minutes,  provided  that  there  are 
about  5,000  parts  of  liquid  present  for  every  part  of  nitric  nitrogen. 
The  rapidity  of  the  reduction  depends  somewhat  upon  the  amount 
of  surface  of  zinc  exposed. 

Among  delicate  tests  for  nitrites  in  water,  A,  Jorissen  {Fres, 
Zeits  Anal.  Chem,  XXI.  210)  proposes  a  solution  containing  0.01 
gm.  fuchsin  in  lOOcc.  of  glacial  acetic  acid,  which  gives  a  change  of 
color,  passing  through  blue  and  green  to  reddish  yellow.  (Noted 
by  Vogel  Jour.  Prakt.  Cfiem.  XCIV.  457),  while  E.  W.  Davy 
( Cheni  News  XLVI.  1)  recommends  for  the  same  purpose  acidify- 
ing the  solution,  adding  a  few  cc.  of  gallic  acid  and  boiling.  The 
presence  of  nitrites  at  once  gives  a  tint  to  the  water  similar  to  that 
of  the  Nessler  test  with  ammonia.     The  reaction  is  stated  to  be  : 

C\  H.Os  +  2  H  N  0,  =  C„  H,  O^+C  0^+2  N  0+  2  H^  O 

tanno-melanic  acid  being  fonned. 

The  COLOR  meter  for  waters  used  by  Messrs.  CrookeSy  Odlingy 
and  THdy  in  their  examination  of  the  London .  water  {Report  to 
Local  Government  Board  for  1881)  is  described  {Chem.  News 
XLV.  170).  The  two-foot  tube  is  used.  For  comparison  colors, 
two  wedges,  one  brown,  the  other  blue,  are  used,  which  are  slid 
over  one  another  until  a  tint  corresponding  to  that  in  the  water  is 
obtained.     The  solutions  contain  respectively  : 

Browny  0.7  gm.  metallic  iron  as  ferric  chloride 
0.3  "  "      cobalt  as  chloride, 

and  a  slight  excess  of  free  acid  per  litre. 

Blue,  5  gms.  pure  crystallized  cupric  acid  sulphate  per  litre.  The 
results  are  recorded  in  figures  representing  the  thickness  in  milli- 
metres of  the  solutions  required  to  simulate  the  color  of  the  water 
thus  :  Brown  :  Blue,  20  :  10. 

Regarding  the  examination  of  fertilizers  for  reverted  or  ret- 
R06RADE  PHOSPHATES,  C.  Btchardson  {Am.  Chem,  Jour,  IV.  183) 
finds  that  the  use  of  ammonium  oxalate  for  their  extraction  gives 
variable  results  depending  upon  the  time  and  temperature  of  diges- 
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tion,  the  degree  of  concentration  of  the  solution,  &c.  In  this  con- 
nection see  also  results  of  T,  *S.  Gladding  (this  Joumcdy  p  113). 
F,  J.  Lloyd  (Jour.  Lond.  Chem.  Soc,  XLL  306)  triturates  0.6  gm. 
of  the  fertilizer  with  I  Occ.  of  a  solution  containing  30  per  cent, 
citric  acid,  and  enough  ammonia  to  render  it  strongly  alkaline. 
The  mixture  is  made  up  to  lOOcc.  and  allowed  to  stand  over  night 
at  the  temperature  of  the  laboratory.  In  50cc.  of  the  clear  solution 
the  lime  is  separated  by  acidifying  with  acetic  acid  and  adding  am- 
monium  oxalate,  and  in  the  filtrate  the  phosphoric  acid  is  deter- 
mined by  the  use  of  magnesia  mixture. 

As  to  VOLUMETRIC  proccsscs  for  PHOSPHORIC  ACID,  C.  Mohv  ( FVes^ 
Zeits,  Anal.  Chem.  XXI.  216)  shows  by  a  series  of  experiments  that 
even  small  amounts  of  ammonia  salts  have  a  marked  effect  on  the 
results  obtained  by  the  uranium  titration,  while  H.  Pembertofi 
{Jour,  Franklin  Inst.  CXIII.  184).  proposes  the  use  of  a  solution  of 
neutral  ammonium  molybdate  containing  89.543  gms.  of  the  salt 
per  litre  (lcc=0.003  gm.P,  O,).  For  titration  100  to  126cc.  of 
the  solution  is  taken  [which  should  not  contain  over  0.1  gm.  P,  Of} 
10  gms  of  ammonium  nitrate,  and  2cc.  of  nitric  acid  [sp.  Gr.  1.14] 
are  added  and  the  solution  is  heated  to  140^  F.  or  over.  The  end 
reaction  is  the  absence  of  further  precipitation.  Toward  the  close 
of  the  titration  portions  of  the  solution  have  to  be  filtered  to  give 
opportunity  to  observe  the  end  reaction.  If  the  titration  is  over- 
run, a  measured  quantity  of  Na^  11 PO^  solution  of  known  strength  is 
added  and  the  titration  resumed.  From  the  burette  reading  0.5cc. 
is  to  be  deducted  for  the  effect  of  the  nitric  acid  added.  Silica  and 
organic  matter  cause  erroneous  results  when  present,  while  chlo- 
rides, iron  [to  the  extent  of  0.1  to  0.3  gm.]  &c.,  do  not. 

In  the  EXAMINATION    OF    TITANIFEROUS   IRON    ORES,    T,  M.  DrOMm^ 

and  P.  W.  Shitner  {Am.  Chem,  Jour.  IV.  1),  treat  the  ore  (2  to 
5  grms.)  with  50cc.  of  H  CI.  (Sp.  Gr.  1.12)  evaporate  to  dryness  and 
heat  in  the  air  bath  for  an  hour,  add  50cc  more  H  CI.,  heat  and 
filter;  turbidity  in  the  washings  is  prevented  by  the  use  of  ammo- 
nium nitrate.  The  phosphoric  acid  is  extracted  from  the  residue 
by  fusion  with  sodium  carbonate,  extracting  with  water,  evaporat- 
ing to  dryness  with  nitric  acid  to  remove  silica,  &c.  Molybdate 
mixture  may  then  be  added  to  the  solution.  In  the  first  solution 
(obtained  by  H  CI.)  the  H  CI.  is  removed  by  evaporation  with  nitric 
acid,  when  after  partially  neutralizing,  molybdate  solution  is  added. 
This  last  molybdate  precipitate  requires  purifying  by  dissolving  in 
ammonia,  treating  the  undissolved  residue  with  nitric  acid  and  pre- 


REVIEW   OF   PAPERS   ON    ANALYTICAL  CHEMISTRY.  165 

cipitating  that  solution  with  more  molybdate.  After  obtaining  all 
the  ammoniacal  solutions  of  the  phospho  molybdate  free  from  silica, 
titanic  acid,  <fec.,  they  are  united  and  precipitated  as  usual  with 
magnesia  mixture. 

For  TITANIC  ACID  thesc  gentlemen  decompose  the  ore  by  fusion 
with  K  HSO^  and  after  neutralizing  and  reducing  with  SOj  pre- 
cipitate by  boiling  as  usual.  P.  T.  Austen  and  jF!  A.  WUber  {Am, 
Chem.  Jour.  I\.  211)  find  that  the  addition  of  60  to  60cc.  of  acetic 
acid  aid  materially  in  the  precipitation  of  the  titanic  acid,  giving 
good  results  on  boiling,  even  when  chlorides  are  present.  The  last 
named  decompose  the  ore  by  fusion  with  alkaline  carbonates  and 
treating  with  HCl.  evaporating,  &c. 

For  the  determination  of  carbon  and  silicon  in  iron,  steel, 
etc.,  jK  Watts  ( Chem,  News,  XLV.,  279)  gives  the  preference  to  a 
modification  of  Wohler's  method. — Volatilization  of  the  iron  in  a 
stream  of  CI  gas  and  making  a  combustion  of  the  carbon  remaining. 
Two  operations  are  required  for  each  analysis.  In  the  first  after 
volatilizing  the  iron  in  a  current  of  dry  chlorine  free  from  oxygen, 
the  residue  is  su omitted  to  combustion,  and  the  total  carbon  is  thus 
determined.  In  the  second  the  residue  (after  volatilizing  iron)  is 
weighed,  giving  total  carbon  and  slag,  while  the  gases  from  this 
operation  are  passed  into  water,  where  the  Si  Cl^  is  decomposed, 
and  by  boiling,  evaporating  to  dryness,  etc.,  the  Si  O^  corresponding 
to  combined  silicon  is  obtained. 

Soda  Compounds  may  be  estimated  in  potassium  carbonate, 
according  to  A,  Van  Ilasselt  (Jour,  Soc.  Cfiem.  LuL  I,  203),  by 
treating  a  weighed  quantity  (converted  into  chloride)  with  H  CI. 
(Sp.  Gr.  1.189)  saturated  with  Na  CI. 

To  estimate  caustic  alkali  in  presence  of  carbonate,  R,  JB, 
Warder y  {Sci.  Proc.  Ohio  Mech,  Inst,  I,  45)  uses  a  process  based 
upon  the  fact  that  phenolphthalein  is  colorless  in  the  presence  of 
alkaline  bicarbonates.  On  titrating  a  very  dilute  solution  of  the 
sample  (cold)  until  the  phenol  pthalein  which  has  been  added 
imparts  no  color  to  the  solution,  all  the  caustic  and  half  of  the 
carbonated  alkali  is  neutralized,  giving  a  result  A.  Then  by  boiling 
and  titrating  the  remainder  of  the  alkali  is  neutralized  ;  result  B. 
A-fB  measures  total  alkalinity,  and  A — B  measures  caustic  alkali 

To  detect  and  separate  alkalies  in  argentic  nitrate.  M 
Stolba  {Jour,  de  Pharm.  et  de  Chim,)  uses  hydrofluosilicic  acid. 
By  the  use  of  phenol  phthalein  M.  Richter  (PVes  Zeits,  Anal, 
Chem.,  XXI,  205)  determines  acidimetrically  the  chromic  acid  in 
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POTA8SIC  DiCHBOMATE.     Many  Other  indicators  cannot  be  used  on 
account  of  the  oxidizing  action  of  the  chromic  acid  upon  them. 

By  fusing  hydrorufigallic  acid  with  potassa  a  new  indicatob  for 
alkalimetric  titration  is  made  by  J.  Oser  and  W.  Kalniann  {MoncUs 
heftef  Chemiey  II,  50).  It  dissolves  in  alkalies  with  an  olivegreen 
tint — a  slight  excess  of  alkali  gives  carmine  red,  changed  to  yellow 
by  free  mineral  acids.     It  is  unaffected  by  COg. 

To  detebmine  zinc  in  its  ores,  A,  Millet  {Bull  Soc.  Chini.y 
XXX Vn,  339;  recommends  dissolving  with  HCl  and  KCl  O,  evap- 
orating, adding  ammonia  and  ammonium  carbonate,  diluting  the  fil- 
trate therefrom,  and  in  an  aliquot  portion  of  this  filtrate,  adding  a 
little  K  Cy  and  precipitating  by  the  battery.  The  addition  of 
ammonium  acetate  prevents  the  corrosion  of  the  electrodes. 

In  TiTBATiNG  ZINC  by  Fahlberg's  method  manganese  must  be 
first  separated  to  obtain  correct  results.  R,  W,  Mahon  (Am' 
Chenu  Jour^  IV,  53).  In  titrating  with  Nag  S,  the  use  of  paper 
soaked  in  thallium  solution  is  recommended  by  M.  Schroder  {Berg. 
It  Iluttenmann^  ZeiL  1882,  p.  4)  as  an  indicator.  If  a  slight  excess 
of  ammonia  is  present  the  thallium  salt  i«»  unaffected  by  Zn  S. 

To  separate  nickel  fbom  cobalt  G.  Delvaux  ( Com2)tes  Jie?idus) 
dissolves  in  aqua  regia  with  excess  of  H  CI — adds  ammonia  in 
excess,  then  potassium  permanganate  until  the  rose  color  holds  for 
some  time.  Solution  of  pure  KHO  will  then  precipitate  nickel 
(with  manganese  if  present),  leaving  cobalt  in  solution.  In  case 
small  amounts  of  nickel  and  large  amounts  of  cobalt  are  present  A, 
Joriasen  (I^es,  Zeits.  Anal.  Cheni,,  XXI,  208)  precipitates  with 
NaHO,  adds  bromine,  then  a  few  cc.  of  K  Cy,  and  agitates  in  the 
cold.  The  cobalt  is  dissolved  while  the  nickel  remains  in  the 
precipitate. 

A,  Carnot  {BuU,  Soc,  Chim.y  XXXVII,  482)  estimates  chbo- 
MiuM  (as  base)  by  adding  sodium  acetate  to  the  solution  slightly  acid- 
ified, adding  an  alkaline  phosphate  and  boiling.  Th^^  presence  of  oxal- 
ates must  be  avoided.  The  precipitate  dried  at  100°  contains  6  H^O. 
Ignited  it  consists  of  Cr^  (PO^)^,  containing  51.86  per  cent. 
Cr.O,. 

In  the  examination  of  iron  ores,  etc.,  containing  chromium  error 
may  be  caused,  according  to  B,  Beinitzer  {Monats  heftef.  Chem,y 
1882,  p.  249),  by  the  chromium  preventing  the  precipitation  of 
some  of  the  iron  and  alumina  on  boiling  the  solution  after  neutral- 
izing and  adding  sodium  acetate. 
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For  the  detection  of  impurities  in  copper  several  chemists  com- 
municate their  methods — 

For  ARSENIC  J.  Pattinso^i  (Newcastle-07i- Tk/7ie  Ohem,  Soc.y  Feb. 
1882)  dissolves  in  nitric  acid  ;  then  by  adding  sufficient  soda 
solution  to  a  little  more  than  neutralize  the  free  acid  present,  the 
arsenic  is  precipitated  as  copper  arsenate  ;  after  standing  for  half 
an  hour  with  frequent  stirring  the  precipitate  is  filtered  and  washed 
cold.  The  arsenic  is  thus  concentrated  in  the  precipitate.  A .  ff- 
Sexton  ( Chsm.  NewSy  XLV,  255)  prefers  to  precipitate  the  arsenic 
from  the  nitric  acid  solution  (by  adding  ferric  nitrate,  neutralizing, 
adding  sodium  acetate  and  boiling)  as  basic  acetate.  The  precipi- 
tate is  dissolved  in  acid,  precipitated  by  HgS,  oxidized  to  arsenic 
acid,  and  determined  as  the  magnesia  compound. 

For  CADMIUM  A.  Orloicski  [Fres.  Zeits.  Anal.  Chem,,  XXI,  214) 
first  removes  Bi  if  present,  acidifies  with  HCl,  decolorizes  by  SnClg, 
adds  milk  of  sulphur  and  heats  to  boiling.  This  precipitates 
the  copper  as  CugS.  From  the  filtrate  the  tin  is  removed  by 
ammonia,  leaving  the  cadmium  to  be  detected  in  the  solution. 
Another  method  by  the  same  author  is  proposed,  in  which  sodium 
thiosulphate  is  substituted  for  Sn  Clg  and  milk  of  sulphur.  In 
other  respects  it  is  the  same. 

The  same  author  (loc.  cit.)  proposes  to  detect  cuprous  compounds 
IN  PRESENCE  OF  cuPRic  by  acidifying  with  HCl  and  boiling  with 
milk  of  sulphur.  As  above,  cuprous  sulphide  will  precipitate, 
while  the  cupric  compounds  are  unaffected.  An  elaborate  scheme 
for  the  EXAMINATION  OF  COMMERCIAL  COPPER  for  gold,  silvcr,  lead, 
bismuth,  antimony,  tin,  arsenic,  iron,  cobalt,  nickel,  zinc,  sulphur 
and  phosphorous  is  given  by  IL  FVesenius  [Fres.  Zeitn.  Anal. 
Chem.,  XXI,  229). 

ilf.  Jf,  P,  Muir  (Jour.  JA>nd.  Chtm,  iSoc,  XLI,  1)  determines 
BISMUTH  voLUMETRiCALLY  by  Separating  it  from  other  metals,  as 
oxychloride,  converting  this  compound  into  chloride,  dissolving  in 
glacial  acetic  acid  and  precipitating  by  excess  of  standardized 
solution  of  KgCgO^.  The  precipitate  is  KtCtO^,  Bi,  (CtO^)3 
The  excess  of  oxalate  is  titarted  with  permanganate. 

For  the  volumetric  determination  of  antimony^.  T.  Herroun 
{Chem.  News,  XLV,  101)  converts  the  antimony  into  Sb  CI ^  by 
treatment  with  HCl  and  KCIO3,  boiling  gently  to  expel  excess  of 
chlorine,  cooling  and  adding  an  excess  of  KI.  The  iodine  freed  by 
the  action  of  the  Sb  CI  5  is  then  titrated  with  a  standardized 
solution  of  sodium  hyposulphite. 
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Jf.  M,  P,  Muir  ( (7Aem.  Newa^  XLV,  69)  detects  tin  in  the 
PKESENCE  OF  ANTIMONY  by  boiling  the  HCl  solution  for  10  minutes 
with  copper  turnings  which  reduces  it  to  stannous  form  and 
permits  of  its  being  detected  by  HgCU. 

To  detect  small  amounts  of  silver  in  lead  (reduced  from 
galena,  etc.)  J,  Krutwig  {JBer,  D.  Chem.  Oea,  xv,  307)  dissolves  in 
nitric  acid  and  precipitates  with  large  excess  of  NaHO.  Silver 
plumbate  remains  insoluble.  By  extracting  with  ammonia,  evapo- 
rating to  dryness,  dissolving  in  nitric  acid  and  separating  the  lead 
by  HgSO^,  a  solution  is  obtained  in  which  the  silver  may  be 
detected  with  H  CI. 

To  SEPARATE  GALLIUM  f rom  zinc  and  ferrous  oxide  L.  de  JBois- 
bandran  {Comptea  Hendtis,  1882,  JVo.  17)  uses  cupric  hydrate 
instead  of  barium  or  calcium  carbonate.  The  copper  may  afterward 
be  separated  by  dissolving  and  adding  HiS. 
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On  some  Higher  Oxides  of  Manganese  and  their  Hydrates. 

(Part  II.,  Vol.  XL.,  p.  56).     By  V.  H.  Veley,  B.  A.,  F.  I.  C. 

The  higher  oxides  of  manganese,  when  heated  in  dry  nitrogen 
at  temperatures  ranging  from  60^ — 200^^0.,  are  simply  dehydrated 
without  loss  of  available  oxygen  ;  the  dehydrated  oxide  formed 
readily  absorbs  oxygen.  The  oxides,  when  heated  in  dry  hydrogen, 
are  simultaneously  dehydrated  and  reduced  ;  a  hydrate  of  the  red 
oxide  is  formed  which  readily  absorbs  oxygen.  The  quantity  of 
water  retained  by  the  peroxides  when  heated  to  200®C.  in  dry  hy- 
drogen, is  greater  than  that  retained  by  the  same  oxide  at  the  same 
heat  in  air,  oxygen,  or  nitrogen. 

On  a  New  Alkaloid  from  Cinchona  Bark.   (Vol.  XL.,  p.  66) 

By  David  Howard  and  John  Hodgkin. 

The  alkaloid  is  obtained  from  China  Cuprea  of  Dr.  Fluckiger. 
Its  specific  rotary  power  is  very  near  that  of  quinine  ;  100  cc.  of 
ether  free  from  alcohol  dissolves  0.57  of  it  at  12°C.  Ether  contain- 
ing 8  per  cent,  of  alcohol  dissolves  2.27.  Alcohol  of  90  per  cent, 
at  12*'C.  dissolves  7.64  per  100  cc.     When  impure  or  mixed  with 
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other  alkaloids  it  is  much  more  soluble.  Authors  describe  the  sul- 
phate, bisulphate,  oxalate,  tartrate,  hydrochloride,  and  the  iodo- 
sulphate  ;  also  the  platinum  salt  and  the  action  of  chlorine  and  am- 
monia. 

Contributions  to  tlie  Cliemistry  of  Bare  Eartli-Metals. 

(Vol.  XL.,  p.  68).      By  B.  Brauner,  Ph.  D. 

The  object  of  this  research  is  the  study  of  the  cerite  metals, 
with  special  reference  to  their  position  in  the  periodic  system.  The 
metals  cerium,  lanthanum,  and  didymium,  are  each  found  to  occu- 
py its  own  characteristic  position  in  the  system. 

Note  on  Certain  Fliotographs  of  the  Ultra-yiolet  Spectra 
of  Elementary  Bodies.  By  W.  N.  Hartley,  F.  R.  S.  E.  Vol. 
XL.,. p.  84.  An  account  of  the  application  of  the  new  dry  plate 
process  of  photography  to  the  production  of  spectra-photographs 
By  means  of  prisms  and  lenses  of  quartz  or  Iceland  spar,  photo- 
graphs were  obtained  which  contained  the  whole  of  the  lines  of 
metallic  spectra  completely  in  focus  on  one  plate,  and  extending 
from  the  blue  to  the  extreme  ultra-violet  rays.  By  prolonged  ex- 
posure of  gelatin  plates  photographs  to  the  red  end  of  the  spec- 
trum may  be  obtained.  The  paper  is  illustrated  with  Woodbury- 
types  of  the  spectra. 

Tlie  Cliemistry  of  Bast  Fibres.  By  C.  F.  Cross  and  E.  J. 
Bevan.  Vol.  XL ,  p.  90.  Authors  give  an  account  of  their  re- 
searches upon  the  action  of  halogens  upon  jute  and  their  fibres;  more 
especially  the  action  of  bromine.  Also  the  action  of  dilute  sul- 
phuric acid  upon  fibres.  They  are  led  to  conclude  that  jute  fibre 
is  composed  for  the  most  part  7iot  of  cellulose,  but  of  a  transition 
form  of  cellulose  from  that  of  the  original  carbohydrate  to  its 
ultimate  modification  of  a  soluble  astringent.  They  call  the  transi- 
tion modification  of  cellulose  Baatoaey  and  give  the  name  Bastin  to 
the  aromatic  derivatives  of  cellulose.  Incidentally  they  discuss 
Olycolignose  and  Glycodrupose;  the  origin  of  tannins;  reactions  of 
the  jute  substance  under  high  pressure;  reduction  of  indigo  by 
jute;  and  reaction  of  linseed  oil  with  sulphuric  acid.  In  conclu- 
sion they  give  a  diagram  showing  the  passage  of  cellulose  into 
aromatic  bodies  allied  to  the  tannins. 

A  New  Apparatus  for  tlie  Determination  of  Melting 

Points.  By  C.  F.  Cross  and  E.  J.  Bevan.  Vol.  XL.,  p.  111.  A 
small  cup  is  attached  to  the  bulb  of  a  thermometer,  and  in  this  cup 
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some  of  the  body  to  be  tested  is  melted.  While  the  body  is  still 
liquid  a  minute  bulb  tube,  with  a  piece  of  p'atinum  wire  fixed  in 
at  the  bottom,  is  dipped  into  the  liquid  and  allowed  to  stay  there 
till  the  whole  is  solidified.  To  determine  a  melting  point  the  com- 
bination is  placed  in  mercury,  the  latter  is  heated,  and  when  the 
body  melts  the  bulb  tube  rises  to  the  surface  and  the  thermometer 
registers  the  melting  point  at  that  instant.  Authors  state  that  no 
stirring  is  necessary  during  the  heating  of  the  mercury. 

On  the  Reaction  of  Chromic  Anhydride  with  Sulphuric 

Acid.  By  C.  F.  Cross  and  A.  Higun.  Vol.  XL.,  p.  113. 
Authors  examined  the  insoluble  bodies  fonnod  by  the  action  of 
sulphuric  acid  upon  chromic  anhydride.  They  find  they  are  only 
approximately  constant  in  composition,  and  give  as  an  average 
formula  4  Cr^  O3  7  H^O.  13  SO3,  or  2  (2  Cr^  O3.  3  SO3)  7  H, 
SO^.  These  bodies  are  entirely  insoluble*  in  water,  and  are  attacked 
with  difficulty  by  solutions  of  alkaline  hydrates.  Potassium 
dichromate  and  sulphuric  acid  give  coarsely  granular  precipitates 
that  contain  potassium. 

On  Some  Decompositions  Produced  by  the  Action  of 
Chloride  of  Aluminium.  By  C.  Friedkl  and  J.  M.  Crafts. 
Vol.  XL.,  p.  115.  Paper  contains  remarks  upon  E.  H.  Rennie's 
note  (p.  33)  on  the  action  of  ethyl  chlorocarbonate  on  benzene. 
Authors  state  that  they  ha<l  attained  exactly  the  same  results,  and 
described  tliem  in  Conij)t.  rend.,  June  18th,  18T7.  They  are  now 
engaged  in  the  study  of  the  destructive  action  of  aluminium 
chloride  upon  hydrocarbons,  and  state  that  the  higher  homologues 
of  benzene  lose  their  side  groups  and  tend  to  bo  resolved  into  ben- 
zene when  heated  with  aluminium  chloride.  Hexmethyl-benzene 
is  easily  reduced  to  durene  and  simpler  hydrocarbons. 

Chemical  Examination  of  the  Buxton  Thermal  Water 

By  J.  C.  Thresh.  B.  Sc,  Vol.  XL.,  p.  117.  The  density  of  the 
water  at  25'*.8  C.  was  0.99686;  and  whencomparod  with  pure  water 
at  the  same  temperature  was  0.99992.  The  author  gives  minute 
details  of  his  methods  of  analysis  in  which  he  follows  the  course  of 
procedure  recommended  by  Bunsen.  The  paper  contains  elaborate 
tables  showing  the  analyses  of  the  portions  of  the  total  residue 
both  soluble  and  insoluble  in  water. 

For  comparison  with  the  results  of  other  analysts  the  author 
gives  his  results  in  the  following  form;  in  which  the  constituents 
are  arranged  as  parts  in  10,000. 
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Temperature  of  water 81.7°  F 

Specific  gravity 0.99992 

Total  solids 2.934 

Ca  0.567— Ba  0.004— Sr  trace  Mg  0.195— Na  0.213— K  0.040— 
Li  trace— NH^  0.0001— Al  trace— Fe  0.002— Mn  0.0014— Pb  trace— 
CO3  1.238— Fl  0.0014— CI  0.370—1  nil— SO^  O.irO— NO3  0.003— 
Organic  matter  0.003— Si  Oi  0.136— PO^  trace. 

And  the  following  elements  were  detected  in  the  sinter  Mo,  Cu, 
Co  and  Zn. 

The  gaseous  constituents  in  cubic  centimetres  per  litre  at  O''  C  and 
760  ra.  m.  pressure  were  CO^  14.56— N  22.13. 

The  ammonia  was  determined  by  distilling  with  sodium  carbonate 
and  estimating  with  Nessler's  solution  in  the  distillate.  The  nitric 
acid  was  obtained  by  digesting  with  zinc-iron  couples  and  then 
distilling  and  estimating  the  resulting  ammonia  by  Nessler's  solution. 
Nitrous  acid  was  sought  but  not  found. 

Dlbenzoylaniline  and  its  l8omerldes.    By  A.  Higgin,  Vol. 

XL.,  p.  132.  The  author  has  repeated  the  work  of  Gerhardt 
in  obtaining  dibenzoylaniline  by  the  action  of  benzoyl  chloride 
upon  monobenzylaniline;  also  the  work  of  Losanitch  in  obtaining 
phenyldibenzoylamide  by  the  action  of  benzoic  acid  upon  phenyl 
thiocarbimide  at  130-150^  C.  The  author  states  that  it  is  necessary 
not  to  use  the  thiocarbimide  in  excess.  Phenylbenzoylbenzoyla- 
mide  was  prepared  by  acting  upon  phenylbenzoylamide  with  ben- 
zoyl chloride  in  presence  of  zinc  chloride.  It  crystalizes  in  color- 
less plates  melting  at  150°;  and  when  decomposed  with  dilute 
hydrochloric  acid  yields  benzoic  acid  and  a  solid  base,  benzoyl- 
phenylamine.  The  sulphate  of  this  base  was  made,  also  the 
chloride  and  a  platinochloride.  In  the  alcoholic  solution  from 
which  the  phenylbenzoyl-benzoylamide  had  crystallized  an  isomer 
of  this  body  was  obtained. 

Contributions  to  Our  Knowledge  of  the  Composition  of 
Alloys  and  Metal  Work^  for  the  Most  Part  Ancient.    By 

Walter  Flight,  D.  Sc,  F.  G.  S.     Vol.  XL.,  p.  134. 

Author  gives  a  number  of  facts  relating  to  the  history  of  cop- 
per-nickel coinage.  Coins  of  Ancient  India  500  B.  C.  contained 
Ag  89.120— Ag  CI  1.328— Au  1.253— Cu  4.337— Pb  3.736— 
Graphite  0.075.  A  figure  of  Buddha  contained  Ag  57.701— Ag  CI 
4.113— Cu  37.548— Au  0.483— Graphite  0.403,  Bidrai  Ware  con- 
tained Zn  94.552  to  93,516— Cu  3.920  to  3.278— Pb  1.400  to  2.171 
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— Au  nil  to  0.690— Fe  0.128  to  0.345.  A  sickle  found  by  Belzoni 
under  the  feet  of  a  sphinx  at  Karnak,  Egypt,  contained:  Silica 
11.884 — Magnetite  5.111 — Calcium  carbonate  0.172 — Ferric  ox- 
ide 64.604— Water  18.229— Nickel  trace.  A  double  hook  of 
**  Bronze "  found  in  one  of  "  Dixon's  Passages  **  of  the  Great 
Pyramid  contained  Cu  99L521 — Fe  0.479.  "  Bronze  "  figures  from 
Egypt  contained  Cu  68.421— Fe  4.694— Pb  22.759— Ni  (Co)  0.782 
— Sn  0.938— As  1.479— Sb  0.668.  Another  "  Bronze  "  figure  from 
Egypt  contained  Cu  82.19— Pb  15.79— Sn  2.02.  Three  copper 
spear  heads  from  Cyprus  contained  : 

I.  II.  III. 

Cu 97.226  98.398  99.470 

Fe 1.322  0.729  0.384 

Ni —  0.153  0.084 

Au 0.279  0.305  — 

Pb 0.076  —  — 

Sn trace  —  — 

As 1.348  trace  trace 

8 —  0.305  — 

All  contain  traces  of  P. 

Copper  axe-heads  from  Beth  Saour,  near  Bethlelem,  Holy  Land, 
contained  99.557  and  99.93  per  cent,  of  copper,  with  traces  of  As, 
Fe,  Ni  and  S.  Hebrew  shekel  contained  Ag  97.674— Au  0.676— 
Cu  0.642 — Graphite  0.034.  The  following  bronzes  :  I,  sword  or 
•dagger  blade  from  Cyprus  ;  II,  Part  of  figure  of  Mercury,  of 
Romano-British  times,  from  Leadenhall  street,  London  ;  III,  Han- 
dle of  vase,  found  at  Island  of  Tilos,  of  about  the  time  of  Alex- 
ander the  Great  ;  IV,  Roman  bronze  figure  in  the  Blacas  Collec- 
tion of  British  Museum,  had  the  subjoined  composition  : 

I.  II.  III.  IV. 

Cu 88.771  78.355  81.764  87.158 

Sn 8.508  10.018  10.901  10.724 

Pb 1.504  9.302  5.246  2.005 

Fe 0.476  0.715  0.153  trace 

Co 0.304  —  1.222  — 

Ni,  P,  Au  and  Ag  were  only  found  in  traces. 

An  Incas  Pin,  found  on  a  mummy  at  Arica,  S.  Peru,  after  earth- 
quake 1868,  contained  Ag  82.222— Ag  CI  1.388— Au  0.406— Cu 
16.100 — Fe  0.119.  Bronze  bar,  from  ruins  of  Temple  in  Bolivia 
contained  Cu  93.26— Sn  6.52— Fe  0.26— Ni  and  As  traces.     These 
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results  are  given  with  a  great  many  interesting  details  as  to  the 
origin  and  antiquity  of  the  various  objects  examined. 


Abstracts  from  BencJUe  der  Deu*Mhen  Chemisehen  GeseU&chaftt  by  L.  H.  Fried- 
burg. 

Relations  between  the  amounts  of  rotation  on  the  plane 
of  polarization^  F.  Flawitzky  (Vol.  XV.,  p.  5). 

Critique  of  Krecke's  first  law:  "An  optically  active  substancOi 
forming  a  combination  with  an  optically  non-active  one,  or  modi- 
fied by  chemical  agents,  either  maintains  its  molecular  powe/  of  ro- 
tation unchanged,  or  the  latter  is  a  simple  multiple  of  the  former.'* 
The  author  finds  that  under  certain  conditions  and  regarding  sub- 
stances genetically  related,  the  relations  between  the  molecular 
power  of  rotation  are  independent  of  concentration.  Such  an  in- 
dependence might  indicate  eventually  the  immutability  of  optical 
activity  in  chemical  transformations. 

The  Molecular  Power  of  Refraction  of  the  Terpenes.    F. 

Flawitzky.  (Vol.  XV.,  p.  15 J. — The  difference  of  molecular  re- 
fraction of  the  Terpenes  correspond  to  their  atomicity . 

On  the  Action  of  the  two  Isomeric  Mono-Brom-Cinnamic 
Acids  with  Cone.  Sulphuric  Acid.  R.  Leuckabt.  (Vol.  XV., 
p.  16). — A  remarkable  difference  is  manifested  in  treating  either 
Alpha  or  Beta  mono  brom-cinnamic  acid  with  cone,  sulphurio  acid,, 
which  acts  as  an  agent  of  condensation.  Pure  Alpha  acid  is  hardly 
attacked,  if  at  all,  whilst  the  isomeric  Beta  acid  is  decomposed 
though  the  products  of  decomposition  and  the  constitution  of 
these  products  are  not  yet  either  fully  studied  or  known. 

A  constitutional  similarity  between  these  acids  and  f  nmaric  and 
maleic  acid  seems  possible. 

AzodyestufTs.     O.  Wallach.     (Vol.  XV.,  p.  22). — Diazo  com- 
pounds and  phenols  have  of  late  been  combined  to  a  large  series  of- 
dyestuffs.     The  general  formula  of  these  might  be  expressed  thusi 

R--   — N  =  :  =  N  — .  — Ph. 

R  meaning  any  monovalent  radical  of  an  aromatic  compound 
(thus:  Ce  Hg  —  .  — ;  C^  H^  S  O,  H—  .  — ;  C^^  H,  —  .  —  Ac), 
and  Ph  understood  as  any  monatomic  rest  of  a  phenol  (e.  g.:  C^ 
H^  O  H  —  .  — ;  C.  H3  (O  H),  —  .  — ;  do  H,  (S  O,  H)  (O  H) 
—  .  —  &c . 
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CombinationR  with  more  than  one  azo  group  have  been  prepared 
only  sporadically,  and  such  with  different  azo-groups  in  one  rest  of 
phenol  only  once  by  Griess. 

Wallach  prepares  combinations  of  diatomic  phenols  with  two 
similar  or  dissimilar  diazo-rests. 

General  formula: 

R  j^  Z  ;  Z  ^. ^  H3  (O  H) ,. 

» 

In  which  R  and  R*  may  be  identical  or  different. 

Further  on  the  question  is  put,  whether  it  makes  any  difference, 
or  not,  in  what  consecutive  order  different  azo-rests  are  incorporated 
into  a  diatomic  phenol. 

In  pursuing  those  questions,  the  author  obtains  a  series  of  new 
dyestuffs,  the  preparation  of  which  has  been  patented. 

On  Caffeiu.  Emil  Fischer.  (Vol.  XV.,  p.  29).— The  author 
continues  experiments  to  prove  the  constitutional  formula  of  his 
synthetic  caffein,  and  consecutively  he  gives  such  fourmula  for  caffo- 
lin,  hydroxy-caffein,  apocaffein,  hypocaffein.  Finally  bis  endeavors 
have  resulted  in  producing  a  caffuric  and  hydrocaffuric  acids,  and 
theobromin. 

The  Action  of  Chloride  of  Aluminium  on  Mono-Bromben- 

ZOl.      O.  V.  DUMREICHEE.      (Vol.  XV.,  p.  33). 

On  Gum  Arabic. — Heinrich  Kiliani,  (Vol.  XV.  p.  34).  A  com- 
parison of  ten  different  samples  of  gum  arabic,  (including  two 
samples  of  arabic  acid)  in  regard  to  rotatory  power  and  percentage 
of  mucic  acid. 

Occurrence  of  large  Crystals  of  Ammonium  Magnesium 
Phosphate  in  Urine  Nearly  100  Years  Old.    II.  Schwanert. 

(Vol.  XV,  p.  37).  A  bottle  with  urine  was  found  some  time  ago  in 
a  coffin  along  with  a  perfectly  preserved  human  skeleton.  The 
coffin  was  found  underneath  a  street  at  Wadersloh,  in  Westphalia 
by  Dr.  Gruwe.  The  street  bordered  an  old  cemetery,  not  used 
since  1830  as  burial  ground.  In  1827  or  1828  this  street  was  buiU 
on  part  of  the  cemetery.  The  bottle  with  urine,  a  green,  short- 
necked  cylindrical  bottle,  stoppered  with  a  dark-brown  colored  cork, 
pressed  somewhat  into  the  neck,  had  most  likely  been  put  into  the 
coffin  from  superstitious  motives.  Such  superstition  exists  even  to 
day  in  that  part  of  the  country. 
The  sediment  of  the  urine  consisted  of  microscopical  white  and 
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brown  particles,  the  former  being  carbonate  of  calcium  the  latter 
urate  of  ammonium  showing  the  murexide  reaction.  The  three 
larger  crystals,  one  of  which  was  8  mm.  long  were  ammonium 
magnesium  phosphate. 

Expulsion  of  the  Sulpho-Group  by  Bromine.     Webneb 

Kelbe.  (Vol.  XV.  p.  39).  Sulphurous  acid,  bromine  and  water,  yield 
hydrobromic  and  sulphuric-acids. 

An  aromatic  sulpho-acid,  (which  can  be  regarded  as  a  substituted 
sulphurous  acid)  bromine  and  water,  yield  at  a  certain  temperature 
hydrobromic  and  sulphuric  acids,  and  a  monobrominated  hydro- 
carbon. 

Kelbe  thus  prepared  :  Alpha — Brommeta-iso-cymol  and  Beta — 
Brommeta-iso-cymol. 

Reaction   of  Phosgeu  on  Diazo-Amido  Compounds.    A. 

Sabaitw,  (Vol.  XV.  p.  42).  This  research  shows,  that  neighboring 
positions  must  be  ascribed  to:  the  imido-group  and  the tolyl-rest  in 
diazo-benzol-para-toluidide  ;  the  imido  group  and  the  carboxyl 
benzol-rest  in  diazo — amido — benzoic  acid;  the  imido-group  and 
the  bromphenyl-rest  in  diazo-benzol-parabrom-anilid.  Tlierefore  it  is 
likely,  that  in  the  mixed  diazo-amido-corapounds,  the  imido  group 
is  combined  with  the  more  negative  aromatic  rest. 

On  Tetrabrombenzol.  Richabd  Meyee,  (Vol.  XV.  j).  46)., 
Bromine  and  nitrobenzol  brought  together  at  a  high  temperatures 
from  the  same  tetra-brombenzol  as  is  generated  by  the  reaction  be- 
tween para-di-brombenzol  and  an  excess  of  bromine  at  -f-  ISO^'C. 

Hence  Kekule  was  right,  in  supposing  that  his  combination,  in 
spite  of  great  differences  in  the  data  of  Riche  and  Berard,  was  the 
same,  which  these  gentlemen  prepared  by  means  of  paradibrom- 
benzol. 

Halogenized  and  Hydroxylized  Organic  Acids.    £.  Eblen 

MEYEB  and  C.  L.  Muller  (Vol.  XV.  p.  49). 

Combination  in  tlie  Indigo  Group.  Adolf  Baeyer  (Vol. 
XV.  p.  50).  The  intermediate  products  between  ortho-nitro-phenyl- 
propiolic  acid  and  indigo  are  here  studied  by  the  author  because  he 
thinks,  that  the  formation  of  indigo  out  of  the  lirst  named  product 
is  due  to  an  intermediate  product  formed,  and  by  oxydation  trans- 
formed into  indigo. 

Consequently  ortho-dinitro-diphenyl-diacetylen  was  prepared, 
which,  treated  with  fumiug  sulphuric  acid  gives  rise  to  diisatogen, 
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a  substance  of  remarkable  interest.  Of  all  artificially  prepared 
substances  it  stands  nearest  to  indigo  and  is  easiest  transformed 
into  indigo  ;  amnionic  sulphydrate  transforms  it,  cold,  quantita- 
tively into  indigo. 

C,,  H,  N,  0,-20  +  2H=C,.  H„  N,  O,. 

The  color  is  formed  directly,  without  preliminary  formation  of 
indigo  white  or  indoxyl,  the  diisatogen  in  contact  with  reducing 
agents  becoming  blue  without  either  being  dissolved  or  changing 
in  form. 

Syntheses  by  Means  of  Phenyl- Acetylene  and  its  Deriya- 

tives.  Adolf  Baeyer  and  Ludwig  Laxdsbesg  (Vol.  XV.  p.  57). 
Prepararation  of  diphenyl-diacetylen,  and  other  derivatives. 

Nicotinic  Acid  from  Pyridin.  Otto  Fischer.  (Vol.  XV.,  p. 
62.)  Pyridin-sulpho-acid  was  transformed  into  cyanpyridin,  which> 
treated  with  cone,  hydrochloric  acid,  gave  pyridin-monocarbonic 
acid,  which  latter  is  identical  with  nicotinic  acid.  A  comparison 
of  this  acid  and  the  nicotinic  acid  j)repared  from  chinolin  showed 
no  difference  whatever  in  properties. 

Phoron  from  Glycerin.  K.  E.  Schulze.  (Vol.  XV.,  p.  64.) 
Production  of  phoron  from  glycerin  by  fermentation. 

Refraction  and  Heat  of  Combustion.    Juuus  Thohsxn. 

(Vol.  XV.,  p.  66.) 
Normal  Cyanic  Acid  and  Derivatives.    E.  Mulder.    (VoL 

XV.,  p.  69.)     Preparation  of  ethyl  ether  of  cyanic  acid. 

The  Reducing  Properties  of  Living  Cells.     J.  Reinxk. 

(Vol.  XV.,  p.  107.)     Controversial. 

Contributions  to  the  Chemistry  of  the  Cerium  Metals* 

B.  Beaunee.  (Vol.  XV.,  p.  109.)  Studies  in  regard  to  the  peri- 
odical system  of  the  elements. 

Synthesis  of  the  so-called  Alkyldisulphoxides.    Kobbbt 

Otto.     (Vol.  XV.,  p.  121. 

Contributions  to  the  History  of  Atropiu.  A.  Laden- 
bubo.     (Vol.  XV.,  p.  133.)     Controversial.  • 

On  Determination  of  the  Density  of  Gases.    Hbinbich 

GoLDSCHMiDT  and  VicTOE  Meteb.  (Vol.  XV.,  p.  137.)  Descrip- 
tion of  apparatus,  &c. 


ON  THE  ESTIMATION  OF  SULPHURETTED  HYDROGEN 

IN  GAS  BY  DIRECT  WEIGHT. 

By  a.  p.  Hallock. 

Last  winter,  while  engaged  in  making  some  investigations  in 
water  gas,  I  made  a  few  experiments  in  regard  to  the  sulphur 
present,  in  order  to  see  if  I  could  not  obtain  some  idea  of  in  what 
form  it  was  present.  To  do  this  I  started  to  make  some  determina- 
tions of  the  total  amount  of  sulphur  in  the  gas.  Using  first  the 
finished  gas,  which  is  the  gas  as  it  goes  to  the  consumer,  after  being 
both  enriched  and  purified,  next  the  gas  which  had  only  been 
enriched  but  not  purified,  and  lastly  what  is  called  the  hydrogen. 
This  is  the  water  gas  just  as  it  comes  from  the  gasogens,  and  before 
the  addition  of  the  naphtha  vapor.  It  consists  of  a  mixture  of 
carbonic  oxide,  hydrogen,  marsh  gas,  carbonic  acid  and  sulphur 
compounds  in  varying  proportions  depending  upon  the  kind  of  coal 
used. 

With  the  finished  gas  I  had  but  little  trouble,  for  the  total  sulphur 
could  be  estimated  in  the  same  way  as  the  sulphur  in  coal  gas,  by 
burning  it  in  what  is  known  as  the  Referee's  apparatus.  In  this 
apparatus,  the  gas  is  burned  very  slowly  at  the  lower  end  or  mouth 
of  a  vertical  trumpet-shaped  chimney  ;  the  upper  end  of  the  chimney 
having  the  small  opening  is  connected  with  a  condensing  cylinder 
filled  with  glass  beads  in  order  to  present  the  largest  possible  amount 
of  surface.  On  a  collar  around  the  burner  are  placed  some  pieces 
of  solid  carbonate  of  ammonia,  or  a  dish  containing  strong  ammonic 
hydrate  may  be  placed  under  the  burner.  Ammonia  vapor  is  drawn 
up  through  the  chimney  by  the  current  of  air  which  supports  com- 
bustion, and  unites  with  the  sulphurous  acid  to  form  a  salt  which 
condenses  in  the  cylinder.  After  a  little  while  the  liquid  condensed 
in  the  cylinder  begins  to  trickle  down  the  glass  beads  to  the  bottom, 
where  it  runs  out  through  a  small  tube  into  a  beaker  or  flask  set 
underneath.  After  ten  or  more  feet  of  gas  have  been  burnt,  the  gas 
is  turned  off,  the  cylinder  and  beads  washed,  and  the  washings  added 
to  the  contents  of  the  beaker.  After  evaporating  down  to  small 
bulk,  the  sulphur  compounds  are  oxydized  with  bromine  or  chlorine 
to  sulphuric  acid,  combined  with  barium,  weighed  as  sulphate  of 
barium,  and  from  this  the  sulphur  calculated.  If  the  oxydation  has 
been  complete,  the  liquid  dropping  into  the  beaker  will  be  colorless 
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or  very  nearly  so,  but  when  the  sulphur  has  not  been  completely 
oxydized  the  liquid  will  have  a  decidedly  yellow  color. 

With  the  finished  gas  the  solution  was  always  colorless  or  very 
nearly  so,  but  when  I  attempted  to  estimate  the  sulphur  in  the  ^ 
unpurified  gas,  either  before  or  after  enriching,  I  always  obtained  a 
deeply-colored  liquid,  and  the  total  amount  of  sulphur  but  little  more 
than  the  amount  obtained  from  the  purified  gas,  and  much  less  than 
I  had  reason  to  suppose  existed.  Why  this  should  be,  I  am  as 
yet  unable  to  explain,  but  as  it  was  actually  the  case,  after  a  few 
repeated  attempts  I  gave  it  up  and  started  to  make  estimations 
of  the  amount  of  sulphuretted  hydrogen,  thinking  if  I  could  accom- 
plish this  it  might  give  me  some  idea  of  the  sulphur. 

I  tried  making  some  determinations  in  an  absorption  tube  for  gas 
analysis,  u^ing  binoxide  of  manganese  as  recommended  by  Prof* 
Bunsen,  but  I  soon  found  that  in  cases  like  this  where  the  quantity 
of  sulphur  was  comparatively  small  and  the  amount  of  gas  whioh 
could  be  used  was  also  very  small,  the  liability  to  error  was  so  great 
that  no  satisfactory  results  could  be  obtained.  I  then  concluded  to 
try  it  by  absorption  in  a  U-tube  in  order  to  employ  a  large  volume  of 
gas.  At  first  liquids  were  used,  such  as  solution  of  acetate  of  lead, 
sulphate  of  copper,  etc.,  but  none  of  these  worked  well.  At  the 
suggestion  of  Mr.  I^ees,  I  tried  dehydrated  sulphate  of  copper,  this 
absorbed  the  sulphuretted  hydrogen  very  nicely,  forming  sulphide 
of  copper  and  sulphuric  acid  ;  but  the  difficulty  was  that  in  order 
to  completely  dehydrate  it,  it  was  necessary  to  pulverize  it,  and  in 
so  doing,  it  generally  became  so  finely  powdered  that  it  would  pack 
in  the  U-tube  and  clog  it  up  until  the  pressure  would  become  suf- 
ficient to  blow  up  through  it,  forming  direct  gas  passages,  through 
which  the  gas  would  pass  and  hardly  be  acted  upon.  About  this 
time  I  was  busily  engaged  with  some  other  work  and  had  no  more 
time  to  devote  to  the  sulphur  determinations  and  left  them  for  awhile. 
In  the  meantime,  which  was  about  the  first  cf  April,  Mr.  Lewis  T. 
Wright,  of  England,  published  an  article  in  the  English  Gas  Light 
Journal  on  the  estimation  of  sulphuretted  hydrogen  and  carbonic 
acid  in  coal  gas.  In  this  article  he  mentioned  the  difficulty  offered 
to  the  passage  of  the  gas  in  the  U-tube  by  the  ordinary  dehydrated 
sulphate  of  copper,  and  said  he  had  overcome  this  by  drying  it 
first  at  about  100°  C,  then  adding  a  little  water  to  it  and  stirring  it 
with  a  glass  rod  in  order  to  slake  it,  which  makes  it  granular,  then 
drying  it  again  at  100°C.  and  then  at  155°C.  At  my  first  opportu- 
nity  I  prepared  some  in   this  manner  and  found  it  porous,  and 
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it  worked  very   nicely,  completely   overcoming  the  previous  diffi- 
culty. 

In  order  to  give  a  better  idea  of  the  method  employed,  I 
will  describe  the  apparatus  which  was  used.  It  consisted  first  of  a 
drying  cylinder  containing  fused  chloride  of  calcium,  next  to  this 
was  attached  a  weighed  six-inch  glass  stoppered  U  tube  containing 
the  dehydrated  sulphate  of  copper,  a  bit  of  cotton  was  put  on  the 
top  of  the  sulphate  in  the  U-tube  to  prevent  any  of  it  being  blown 
out.  To  this  U-tube  was  attached  another  weighed  U-tube  con- 
taining soda-lime  and  chloride  of  calcium  to  catch  any  carbonic 
acid  and  thereby  enable  me  to  determine  it  at  the  same  time,  and 
after  this  was  placed,  a  meter  to  measure  the  quantity  of  gas 
passed  through  the  tubes,  and  from  the  meter  was  a  tube  leading 
to  a  small  gas  burner  where  the  gas  was  burnt. 

The  object  of  the  first  chloride  of  calcium  was  to  dry  the  gaa, 
for  any  moisture  would  be  caught  in  the  sulphate  of  copper  tube 
and  weighed  as  sulphuretted  hydrogen.  In  burning  the  gas  in  the 
Referee's  apparatus,  I  had  to  pass  it  through  a  wet  meter  first,  to 
measure  it,  and  in  order  to  avoid  a  loss  by  the  sulphur  being 
washed  out  by  the  water,  the  water  was  replaced  by  glycerine  and 
gas  allowed  to  pass  through  it  for  a  long  time  before  using  it,  but 
in  this  case  I  was  able  to  place  the  meter  after  my  absorption  appar^ 
atus,  and  thus  avoid  any  error  from  this  cause. 

The  apparatus  was  first  tried  on  the  pipe  leading  from  the  hydro- 
gen main;  after  letting  a  sufficient  quantity  blow  out  to  ensure  that 
it  was  fresh  gas,  for  when  the  gas  was  first  turned  on  it  failed  to  pro- 
duce any  stain  on  acetate  of  lead  paper  showing  that  the  sulphur  waa 
being  removed  from  the  gas  by  the  iron  rust  in  the  pipe.  Sometime 
after  it  began  to  produce  a  stain,  the  apparatus  was  attached  by 
means  of  a  T-shaped  pipe  so  that  the  gas  could  be  kept  burning  all 
the  time  and  thus  have  the  flow  of  gas  up  the  iron  pipe  much 
more  rapid,  and  thereby  have  it  as  little  acted  upon  as  possible. 

The  gas  was  allowed  to  pass  very  slowly  through  the  apparatus, 
not  over  one  foot  in  three  hours;  after  one  foot  had  passed,  the 
U-tube  was  detached  and  weighed,  and  found  to  have  increased 
0.198  grammes  in  weight,  which  would  give  315.51  grains  of  sul- 
phuretted hydrogen  in  100  cubic  feet,  or  0.47  per  cent,  by  volume* 
After  this,  four  more  determinations  were  made,  allowing  only  one- 
half  foot  to  pass  each  time,  and  although  in  this  case  the  results  had 
to  be  multiplied  by  200  they  agreed  very  closely,  as  may  be  seen 
by  the  following  table.     The  column  marked  A  gives  the  increase: 
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in  grammes  of  weight  of  the  U-tube,  B  gives  the  number  of  grains 
of  sulphuretted  hydrogen  in  100  cubic  feet,  and  C  the  percentage  : 

A.  B.                 C. 

No.  1 1085  344.91  0.51  per  cent. 

No.  2 1100  339.52  0.52    "      " 

No.  3 1110  342.59  0.52    "      " 

No.  4 1105  •        341.00  0.52    "      " 

These  I  consider  as  agreeing  very  closely. 

A  few  days  after  I  began  the  experiments  upon  the  finished  gas 
and  was  surprised  to  find  that  th^e  U-tube  gained  more  in  weight 
than  it  did  when  using  the  unpurified,  sometimes  showing  as  much 
as  100  grains  more  in  100  cubic  feet,  while  the  Referee's  apparatus, 
as  used  by  Dr.  Love  and  also  by  myself,  did  not  give  over  10 
grains  of  total  sulphur. 

After  a  few  attempts  I  found  the  sulphate  of  copper  assumed  a 
peculiar  tint  different  from  what  I  had  seen  while  working  on  the 
unpurified  gas,  and,  thinking  that  the  sulphuric  acid  liberated 
might  be  in  some  way  acting  upon  some  of  the  hydrocarbons,  I 
took  some  of  the  sulphate  out  of  the  tube  and  treated  it  with 
absolute  alcohol  and  also  with  ether,  and  obtained  a  peculiar  oily 
substance,  apparently  a  mixture  of  hydrocarbons,  but  have  not  as 
yet  been  able  to  obtain  a  suflicient  quantity  of  it  to  make  any 
experiments  upon  it,  but  hope  to  be  able  to  do  so  before  long. 
This  was  sufiicient  to  prove  to  me  what  caused  the  increase  in 
weight  of  the  U-tube  and  showed  that  it  was  not  due  to  sulphur- 
etted hydrogen. 

I  have  not  yet  had  an  opportunity  to  try  this  method  on  unpuri- 
fied coal  gas,  but  according  to  Mr.  vVright's  statements  it  gives 
very  satisfactory  results. 


ON  THE  FRACTIONAL  DE-HYDRATIOX  OF  AMMONIUM 
ALUM,  AND  THE  ATOMICITY  OF  ALUMINUxM. 

By  J.  W.  Mallet. 

In  the  course  of  experiments  preparatory  to  my  investigation  of 
the  atomic  weight  of  aluminum,*  I  examined  the  behavior  of  crys- 
tallized ammonium-aluminum  alum  when  dried  under  various 
conditions,  among  others  when  placed  over  sulphuric  acid  in  a 
desiccator. 


♦  Philosophical  Transactions,  1880,  Part  III. 
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The  question  of  the  extent  to  which  water  of  crystallization  is 
removable,  under  well-defined  conditions,  from  the  alums,  bear& 
upon  the  adoption  of  the  formula 

M'  M'"  (SO J,  12  H,0 
or 

M'  M'",  (SO J,  24  H,0 

as  correctly  representing  one  of  these  salts.  This  question  has 
been  discussed  by  Lupton  and  Watts,f  on  the  basis  of  the 
experiments  of  Hertwig;J  Lupton  §  and  Heintz,||  with  the 
general  result  that  in  sundry  cases  the  amounts  of  water  lost^ 
by  heating  to  definite  points  of  temperature,  or  by  evaporation 
of  a  solution  mixed  with  excess  of  sulphuric  acid,  point  to 
the  second  of  these  formulae,  from  which  odd  numbers — such 
as  19,  21  and  23  —  of  molecules  of  water  may  be  withdrawn, 
and  which  therefore  cannot  be  halved  and  thus  reduced  to  the 
simpler  formula  if  but  a  single  molecule  of  the  anhydrous  salt  be 
supposed  to  be  present  in  the  residue. 

Having  ascertained  that  ammonium-aluminum  alum  loses  largely 
of  its  water  of  crystallization  by  exposure  to  air  of  ordinary  atmo- 
spheric  temperature  and  pressure  dried  by  a  surface  of  sulphuric 
acid,  and  that  the  loss,  even  after  it  has  become  very  slow,  goes  on 
for  a  very  long  time,  I  determined,  as  a  separate  question  from  that 
with  which  I  was  chiefly  occupied,  to  continue  the  drying  under 
these  conditions  until  loss  of  weight  should  cease,  and  see  what 
number  of  molecules  of  water  would  be  left.  The  experiment 
lasted  more  than  tico  yeara^  weighings  being  made  at  first  at  inter- 
vals of  a  few  hours,  then  of  a  day,  of  two  days,  of  two  weeks,  and, 
toward  the  end,  of  a  month.  The  temperature  of  the  room,  which 
in  winter  was  warmed  continuously  by  night  as  well  as  day,  ranged 
generally  about  from  20°  to  27°  C.,  but  occasionally  passed  these 
limits  to  a  considerable  extent  during  long-continued  periods  of 
hotter  or  colder  weather  out  of  doors,  and  such  variations  of  tem- 
perature as  occurred  made  themselves  perceptible  in  the  more  or 
less  rapid  loss  of  weight  of  the  salt  experimented  on.  The  alum 
was  in  the  form  of  a  fine  crystalline  meal,  spread  out  to  the  depth 
of  7  or  8  millimeters  over  the  surface  of  a  platinum  capsule  about 


t  Watts'  Dictionary  of  Chemistry,  8d  Suppl.,  Part  L,  pp.  €6,  66. 

X  Pogg.  Ann. ,  Iv. ,  99. 

§  Chcm.  Soc.  Jour.  (Lond.)  [2],  xiiL,  201. 

I  Po^*  Ann.,  iv.,  881. 
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10  cm.  in  diameter.  The  desiccator  was  of  large  size,  and  furnished 
with  a  drying  tube,  containing  sulphuric  acid,  communicating  with 
the  outside  air,  so  that  the  pressure  within  scarcely  differed  at  any 
time  from  that  of  the  atmosphere  without. 

The  following  were  the  results  obtained. 

Weight    of    alum  at    commencement  of    experiment=39.1654 
grams. 

Loss  after    0  day  9^  hours .0839  gram. 

«       "       1    "     2       "     .2419  " 

"       "       1     "     9       "     .3261  " 

"       *'       2    ''    0       "    .4423  " 

"       *'       3    "     2       "     .6944  " 

(.7781  "  =1  mol.  H,0.) 

«       "       4    «    4       "    .8962  «' 

"       «       5    "    8i     "    1.1703  " 

(1.5562  "  —2  H,0.) 

«       "       7    "     0       "    1.6027  " 

"       «       9    "     0       "    2.1123  " 

(2.3344  "  =3  H,0.) 


"       "     11    «     0       « 2.5218 

«       "     13    "     0       "     2.9480 

(3.1125  "  =4  H,0.) 

«       "     15    ''    4       "     3.3821  " 

"       "     17    "    0       "     3.7365  " 

(3.8906  ''  =5  H,0.) 

''       "     19    "     0       "     4.1056  " 

"       "     21    "     0       «    4.3985  " 

(4.6687  "  =6  H,0.) 

"       "     23    «    0       "    4.6811  " 

"       "     25    ''    0       ''    4.8855  " 

<i       ic     27    «    0       «    5.1411  " 

«       "     29    "    0       «    5.3849  " 

(5.4468  "  =-7  H,0.) 

"       "     31    «    0       «    5.7015  " 

"       «^     33    "     0       " 6.0237  " 

(6.2250  "  =8  H,0.) 

"       "     35    "    0       "    6.3069  " 

«       "     37    "    0       ** 6.5191  " 

"       "     39    *     2       "    6.7106  " 

(7.0031  "  =9  H,0.) 
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Loss  after  43  day  2    hours 7.0279  gram. 

(7.8812    "  =10  H,0.) 


(8.5593 

"  _11H,0.) 

73 

"     1 

"    9.1001 

(9.3374 

•■  -12  H,0.) 

103 

«    3 

"    9.8668 

(10.1156 

"  —13  H,0.) 

133 

■■    6 

"    10.6028 

" 

(10.8937 

«  —14  H,0.) 

168 

"     7 

"    10.9848 

193 

"  23 

"    11.5513 

" 

(11.6718 

"  -15  H,0.) 

2«9 

«  23 

"    12.2015 

" 

(12.4499 

"  —16  H,0.) 

266 

"    0 

'. 12.7269 

(13.2380 

■"  -17  H,0.) 

298 

"    0 

"    13.4779 

" 

(14.0062 

"  —18  H,0.) 

330 

"  82 

"    14.0663 

" 

364 

"     1 

"    14.4133 

" 

395 

"    6 

«    14.5237 

11     (P.I    riHU    Hjd 

425 

"  23 

"    14.5670 

" 

467 

"    3 

'•    145055 

" 

487 

"    3 

"    14.6146 

" 

519 

"    3 

"    14.6341 

" 

649 

■'    6 

"    14.6528 

" 

677 

"    3 

'■    14.6675 

" 

608 

"    6 

" 14.6793 

" 

639 

"    0 

"    14.6933 

" 

669 

"    6 

"    14.7277 

« 

70fi 

"    1 

"    14.7595 

" 

(14.7843 

■•  -19  H,0.) 

730 

"    2 

"    14.7847 

761 

"    3 

"    14.7875 

" 

800 

"    0 

"    14.7876 

« 

811 

"    3 

"    14.7858 

" 

998 

"  23 

«     14.7955 

« 

Hence  it  appears  that  by  exposure  to  dried  air  under  the  oondi* 
tiong  stated,   ammonium  alum   loses   19  oat  of  34  molecules  of 
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water,  and  thus  adds  one  case  of  definite  partial  de-hydration  to 
those  cited  by  Lupton  and  Watts*  in  favor  of  the  layer  formula 

the  observed  residues  standing  as  follows  (Watts'  table,  copied 

from   Lupton's   paper,   with    the    case    now    reported  added    in 
brackets) : 

K,  Fc,  (SO*)*.  H.O 


(NH4),A.l,  (SO*)*. 

HaO 


/(NH*),       AlA 
\    (S0*)*5H,0)/ 


K,    Al,     (80*)*. 
H,0 

K,    Al,    (SO*)*. 
3H,0 


K,    Al, 
5H,0 


(SO*)*. 


(NH*),Fe,  (SO*)*. 
H,0 


E,  Al,  (80*)*.  3H,0 


If  the  rate  of  loss  in  the  interval  between  the  weighings  next 
above  and  below  that  corresponding  to  each  molecule  be  assumed 
as  uniform,  it  appears  that  the 

1st  molecule  of  water  was  lost  in  85    hours 


2d  • 

<( 

a 

ti 

78i  " 

3d 

(t 

« 

it 

78i  " 

4th 

(( 

90  '' 

5th 

(( 

96   " 

6th 

a 

122   ** 

7th 

« 

155   " 

8th 

ti 

120   " 

9th 

a 

182  '' 

10th 

(( 

231   " 

11th 

i( 

282  '^ 

12th 

(( 

459  '' 

13th 

(( 

744   " 

14th 

« 

1121  '' 

15th 

(( 

1065   " 

16th 

u 

1024   " 

17th 

it 

969  '' 

18th 

(( 

964   " 

19th 

ii 

t( 

9646   " 

Taking  into  account  the  changes  of  atmospheric  temperature, 
especially  the  more  persistent  changes  due  to  season,  during  the 
time  occupied  by  the  experiment,  which  began  on  the  3d  of  August, 
there  seems  to  have  been  a  gradual  decrease  in  the  rate  of  loss 
throughout,  unmarked  by  any  abrupt  variations,  except  as  regards 
the  last  molecule  of  water  given  off,  the  removal  of  which  took 

♦  Loc.  ciL 
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more  than  a  year,  and  more  than  as  long  as  all  of  the  18  preceding 
molecules. 

While  this  experiment  sustains  the  conclusion  of  Watts  that  the 
proper  formula  for  the  alums  is: 

I  do  not  perceive  that  the  further  conclusion  at  which  he  arrives  is 
valid — viz.  "  This  being  admitted,  it  follows  that  aluminum,  chro- 
mium and  iron  must  he  tetrafomic.^^  There  is  no  direct  evidence 
of  aluminum  exhibiting  tetrad  character. 

All  its  general  relations  are  those  of  a  triad  element.  In  the 
alums  it  is  not  necessary  to  assume  any  "  linking  function  "  on  the 
part  of  the  two  atoms  of  aluminum.  The  constitution  of  ammo- 
nium-aluminum alum,  for  instance,  may  be  : 

0         () 

o      o 

/ 

Al 

/     \. 
O        O         ()        o 

s  s 

/'  \       /  ^^■ 

o      o        o    o 

\    / 
Al 

o      o 

s 

/^ 

o      o 

If,  however,  it  be  assumed  that  the  two  aluminum  atoms 
are  directly  combined,  either  in  this  salt  or  in  the  haloid 
compounds  of  the  metal  it  seems  more  probable  that  in  such  cases 
there  is  double  linking,  and  that  aluminum  is  to  be  considered  as 
triad    or  sometimes  pentad.      Thus  the  chloride,  taking  the  for- 
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mala  A1,C1,  as  established  by  Deville  and  Troost's  determination 
of  the  vapor  density,  may  be  represented  as  : 

CI  CI 

CI— A1=A1— CI 

/  \ 

CI  CI 

This  view  seems  to  reconcile  the  otherwise  conflicting  evidence 
as  to  atomicity  derived  from  the  observed  vapor  densities  of 
aluminum  chloride  on  the  one  hand  and  aluminum  methid 
and  ethid  on  the  other.  The  determinations  of  Buckton  and 
Odling  for  the  vapor  densities  of  the  latter  of  these  compounds 
are  quite  inconsistent  with  the  common  assumption  that  aluminum 
is  tetrad. 

Univ.  of  Virginia,  ASept  20,  1882. 
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By  Arthur  H.  Elliott,  Ph.  B.,  F.  C.  S. 

In  Vol.  IV,  p.  147  of  this  Journal,  will  be  found  a  paper  by  me 
on  nitrosaccharose,  and  at  the  end  of  said  paper  some  theoretical 
conclusions  are  given  which  I  desire  to  withdraw. 

When  the  paper  was  written  I  was  about  starting  on  my  summer 
vacation,  and  I  did  not  see  it  again  until  after  it  was  printed,  and  a 
second  reading  of  it  showed  me  I  had  made  a  mistake  in  niy 
flgures. 

Prof.  C.  F.  Chandler  also  kindly  called  my  attention  to  the  improb- 
ability of  the  formula  given  by  me  to  nitrosaccharose.  But  in 
assigning  the  formula  given,  I  was  led  into  error  by  a  corres- 
ponding formula  found  in  the  English  edition  of  WislicenuS 
Strecker's  handbook,  where  the  octacetate  of  saccharose  is  given 
as  C„H,XC,H,0,),0„  the  correct  formula  being  C,,H,,(O.C,H,0\0, 
eight  molecules  of  the  group  C,H,0  replacing  the  hydrogen  in 
eight  molecules  of  hydroxyl  ;  thus  giving  saccharose  the  formula 
C.H,(OH).0-0-0(OH).C.H, 

In  regard  to  the  error  in  my  figures,  I  took  the  percentage  of 
of  cane  sugur  found  and  added  it  to  the  percentage  of  NO,.  Cor- 
rectly, I  should  have  taken  the  percentage  of  cane  sugar  minus  the 
hydroxyl,  and  added  this  residue  (C,,H,^0,)  to  the  NO,  found.    By 
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doing  this  28.55,  the  percentage  of  cane  sugar  found  is  equal  to 
17.19  per  cent,  of  C„H,^0,  ;  which  added  to  the  NO,  found  (41.45) 
gives  a  total  percentage  of  58.64 ;  and  the  ratio  of  cane  sugar  to 
NO,  becomes  1  to  8.028  instead  of  1  to  8.009,  as  given  before. 
Practically  the  ratio  of  the  molecules  of  cane  sugar  and  NO,  remain 
the  same,  1  to  8. 

From  a  consideration  of  this  relation  and  of  the  formula  for 
saccharose  quoted  above,  the  true  formula  for  nitrosaccharose 
becomes  C„H,^(O.NO,)^0,  or  an  octonitrate  ;  thus  coming  into  the 
same  class  of  organic  nitrates  as  nitrocellulose  and  nitrogly- 
•cerine. 

School  of  Mines,  Sept  1882. 
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mula  AI,CI,  a»  establiabed  by  Deville  and  Troost's  determination 
of  the  vapor  density,  may  be  represented  as  : 


CI— AI=A1— CI 

/  \ 

CI  CI 

This  view  seems  to  reconcile  the  otherwise  conflicting  evidence 
as  to  atomicity  derived  from  the  observed  vapor  densities  of 
aluminum  chloride  on  the  one  hand  and  aluminnm  methid 
and  ethid  on  the  other.  The  determinations  of  Buckton  and 
Odling  for  the  vapor  densities  of  the  latter  of  these  componnda 
are  quite  inconsistent  with  the  common  assumption  that  aluminnm 
18  tetrad. 

Umiv.  of  Virginia,  Sept.  20,  1882. 


ON  Nn-ROSACCIIAROSE  :     A  CORRECTION. 
By  Abtucb  II.  Elijott,  Pu.  B.,  F.  C.  S. 

In  Vol.  IV,  p.  147  of  this  Journal,  will  be  found  a  paper  by  me 
on  nitrosaccharose,  and  at  the  end  of  said  paper  some  theoretical 
conclusions  are  given  which  I  desire  to  withdraw. 

When  the  paper  was  written  I  was  about  starting  on  my  summer 
vacation,  and  I  did  not  see  it  again  until  after  it  was  printed,  and  a 
second  reading  of  it  showed  me  I  had  made  a  mistake  in  my 
figures. 

Prof.  C.  F.  Chandler  also  kindly  called  my  attention  to  the  improb- 
ability of  the  formula  given  by  me  to  nitrosaccharose.  But  in 
assigning  the  formula  given,  I  was  led  into  error  by  a  corres- 
ponding formula  found  in  the  English  edition  of  WislioennS 
Strecker's  handbook,  where  the  octacetate  of  saccharose  is  given 
w  C„H„(C,H,0,).0„  the  correct  formula  being  C„H„(O.C,H,0),0, 
eight  molecules  of  the  group  C,H,0  replacing  the  hydrogen  in 
eight  molecnles  of  hydrozyl  ;  thus  giving  saccharose  the  f<»mnlA 
C,H,{  0H),0— O— O(OTT)  .C.H, 

In  regard  to    the  error  in  my  figoi 
of  cane  sugur  found  and  added  il 
rectly,  I  should  have  taken  tl 
bydroxyl,and  added  tl 
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■doing  this  28.55,  the  |>crcGntage  of  cane  sugar  found  i«  equal  to 
17.19  per  cent,  of  C„H„0, ;  which  added  to  the  NO,  found  (41.45) 
gives  a  total  percentage  of  58.64  ;  and  the  ratio  of  oane  sugar  to 
KO,  becomes  1  to  8.038  instead  of  1  to  8.009,  as  given  before. 
Practically  the  ratio  of  the  molecules  of  cane  angar  and  NO,  remain 
the  same,  1  to  8. 

From  a  consideration  of  this  relation  and  of  the  formula  for 
saccharose  quoted  above,  the  true  formula  for  nitrosaccharose 
becomes  C„H„(O.NO,).0,  or  an  octonitrate  ;  thus  coming  into  the 
same  class  of  organic    nitrates  as  nitrocellulose    and    nitrogly- 

ScaooL  OF  Mines,  •'iept.  188^. 
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or  very  nearly  so,  but  when  the  sulphur  has  not  been  completely 
oxydized  the  liquid  will  have  a  decidedly  yellow  color. 

With  the  finished  gas  the  solution  was  always  colorless  or  very 
nearly  so,  but  when  I  attempted  to  estimate  the  sulphur  in  the  . 
unpurified  gas,  either  before  or  after  enriching,  I  always  obtained  a 
deeply-colored  liquid,  and  the  total  amount  of  sulphur  but  little  more 
than  the  amount  obtained  from  the  purified  gas,  and  mnch  less  than 
I  had  reason  to  suppose  existed.  Why  this  should  be,  I  am  as 
yet  unable  to  explain,  but  as  it  was  actually  the  case,  after  a  few 
repeated  attempts  I  gave  it  up  and  started  to  make  estimations 
of  the  amount  of  sulphuretted  hydrogen,  thinking  if  I  could  accom- 
plish this  it  might  give  me  some  idea  of  the  sulphur. 

I  tried  making  some  determinations  in  an  absorption  tube  for  gaa 
analysis,  Uhing  binoxide  of  manganese  as  recommended  by  Prof* 
Bunsen,  but  I  soon  found  that  in  cases  like  this  where  the  quantity 
of  sulphur  was  comparatively  small  and  the  amount  of  gas  which 
could  be  used  was  also  very  small,  the  liability  to  error  was  so  great 
that  no  satisfactory  results  could  be  obtained.  I  then  concluded  to 
try  it  by  absorption  in  a  U-tube  in  order  to  employ  a  large  volume  of 
gas.  At  first  liquids  were  used,  such  as  solution  of  acetate  of  lead, 
sulphate  of  copper,  etc.,  but  none  of  these  worked  well.  At  the 
suggestion  of  Mr.  Lees,  I  tried  dehydrated  sulphate  of  copper,  this 
absorbed  the  sulphuretted  hydrogen  very  nicely,  forming  sulphide 
of  copper  and  sulphuric  acid  ;  but  the  difficulty  was  that  in  order 
to  completely  dehydrate  it,  it  was  necessary  to  pulverize  it,  and  in 
so  doing,  it  generally  became  so  finely  powdered  that  it  would  pack 
in  the  U-tube  and  clog  it  up  until  the  pressure  would  become  suf- 
ficient to  blow  up  through  it,  forming  direct  gas  passages,  through 
which  the  gas  would  pass  and  hardly  be  acted  upon.  About  this 
time  I  was  busily  engaged  with  some  other  work  and  had  no  more 
time  to  devote  to  the  sulphur  determinations  and  left  them  for  awhile. 
In  the  meantime,  which  was  about  the  first  cf  April,  Mr.  Lewis  T. 
Wright,  of  England,  published  an  article  in  the  English  Gas  Light 
Journal  on  the  estimation  of  sulphuretted  hydrogen  and  carbonic 
acid  in  coal  gas.  In  this  article  he  mentioned  the  difficulty  offered 
to  the  passage  of  the  gas  in  the  U-tube  by  the  ordinary  dehydrated 
sulphate  of  copper,  and  said  he  had  overcome  this  by  drying  it 
first  at  about  100°  C,  then  adding  a  little  water  to  it  and  stirring  it 
with  a  glass  rod  in  order  to  slake  it,  which  makes  it  granular,  then 
drying  it  again  at  100°C.  and  then  at  155°C.  At  my  first  opportu- 
nity  I  prepared  some  in   this  manner  and  found  it  porous,  and 
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it  worked   very   nicely,  completely   overcoming  the  previous  diffi- 
culty. 

In  order  to  give  a  better  idea  of  the  method  employed,  I 
will  describe  the  apparatus  which  was  used.  It  consisted  first  of  a 
drying  cylinder  containing  fused  chloride  of  calcium,  next  to  this 
was  attached  a  weighed  six-inch  glass  stoppered  U  tube  containing 
the  dehydrated  sulphate  of  copper,  a  bit  of  cotton  was  put  on  the 
top  of  the  sulphate  in  the  U-tube  to  prevent  any  of  it  being  blown 
out.  To  this  U-tube  was  attached  another  weighed  U-tube  con- 
taining soda-lime  and  chloride  of  calcium  to  catch  any  carbonic 
acid  and  thereby  enable  me  to  determine  it  at  the  same  time,  and 
after  this  was  placed,  a  meter  to  measure  the  quantity  of  gas 
passed  through  the  tubes,  and  from  the  meter  was  a  tube  leading 
to  a  small  gas  burner  where  the  gas  was  burnt. 

The  object  of  the  first  chloride  of  calcium  was  to  dry  the  gas, 
for  any  moisture  would  be  caught  in  the  sulphate  of  copper  tube 
and  weighed  as  sulphuretted  hydrogen.  In  burning  the  gas  in  the 
Referee's  apparatus,  I  had  to  pass  it  through  a  wet  meter  first,  to 
measure  it,  and  in  order  to  avoid  a  loss  by  the  sulphur  being 
washed  out  by  the  water,  the  water  was  replaced  by  glycerine  and 
gas  allowed  to  pass  through  it  for  a  long  time  before  using  it,  but 
in  this  case  I  was  able  to  place  the  meter  after  my  absorption  appar^ 
atus,  and  thus  avoid  any  error  from  this  cause. 

The  apparatus  was  first  tried  on  the  pipe  leading  from  the  hydro- 
gen  main;  after  letting  a  sufficient  quantity  blow  out  to  ensure  that 
it  was  fresh  gas,  for  when  the  gas  was  first  turned  on  it  failed  to  pro- 
duce any  stain  on  acetate  of  lead  paper  showing  that  the  sulphur  was 
being  removed  from  the  gas  by  the  iron  rust  in  the  pipe.  Sometime 
after  it  began  to  produce  a  stain,  the  apparatus  was  attached  by 
means  of  a  T-shaped  pipe  so  that  the  gas  could  be  kept  burning  all 
the  time  and  thus  have  the  flow  of  gas  up  the  iron  pipe  much 
more  rapid,  and  thereby  have  it  as  little  acted  upon  as  possible. 

The  gas  was  allowed  to  pass  very  slowly  through  the  apparatus, 
not  over  one  foot  in  three  hours;  after  one  foot  had  passed,  the 
U-tube  was  detached  and  weighed,  and  found  to  have  increased 
0.198  grammes  in  weight,  which  would  give  315.51  grains  of  sul- 
phuretted hydrogen  in  100  cubic  feet,  or  0.47  per  cent,  by  volume* 
After  this,  four  more  determinations  were  made,  allowing  only  one- 
half  foot  to  pass  each  time,  and  although  in  this  case  the  results  had 
to  be  multiplied  by  200  they  agreed  very  closely,  as  may  be  seen 
by  the  following  table.     The  column  marked  A  gives  the  increase- 
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or  very  nearly  so,  but  when  the  sulphur  has  not  been  completely 
oxydized  the  liquid  will  have  a  decidedly  yellow  color. 

With  the  finished  gas  the  solution  was  always  colorless  or  very 
nearly  so,  but  when  I  attempted  to  estimate  the  sulphur  in  the  . 
unpurified  gas,  either  before  or  after  enriching,  I  always  obtained  a 
deeply-colored  liquid,  and  the  total  amount  of  sulphur  but  little  more 
than  the  amount  obtained  from  the  purified  gas,  and  much  less  than 
I  had  reason  to  suppose  existed.  Why  this  should  be,  I  am  as 
yet  unable  to  explain,  but  as  it  was  actually  the  case,  after  a  few 
repeated  attempts  I  gave  it  up  and  started  to  make  estimations 
of  the  amount  of  sulphuretted  hydrogen,  thinking  if  I  could  accom- 
plish this  it  might  give  me  some  idea  of  the  sulphur. 

I  tried  making  some  determinations  in  an  absorption  tube  for  gaa 
analysis,  Uhing  binoxide  of  manganese  as  recommended  by  ProL 
Bunsen,  but  I  soon  found  that  in  cases  like  this  where  the  quantity 
of  sulphur  was  comparatively  small  and  the  amount  of  gas  which 
could  be  used  was  also  very  small,  the  liability  to  error  was  so  great 
that  no  satisfactory  results  could  be  obtained.  I  then  concluded  to 
try  it  by  absorption  in  a  U-tube  in  order  to  employ  a  large  volume  of 
gas.  At  first  liquids  were  used,  such  as  solution  of  acetate  of  lead, 
sulphate  of  copper,  etc.,  but  none  of  these  worked  well.  At  the 
suggestion  of  Mr.  Lees,  I  tried  dehydrated  sulphate  of  copper,  this 
absorbed  the  sulphuretted  hydrogen  very  nicely,  forming  sulphide 
of  copper  and  sulphuric  acid  ;  but  the  difficulty  was  that  in  order 
to  completely  dehydrate  it,  it  was  necessary  to  pulverize  it,  and  in 
so  doing,  it  generally  became  so  finely  powdered  that  it  would  pack 
in  the  U-tube  and  clog  it  up  until  the  pressure  would  become  suf- 
ficient to  blow  up  through  it,  forming  direct  gas  passages,  through 
which  the  gas  would  pass  and  hardly  be  acted  upon.  About  this 
time  I  was  busily  engaged  with  some  other  work  and  had  no  more 
time  to  devote  to  the  sulphur  determinations  and  left  them  for  awhile. 
In  the  meantime,  which  was  about  the  first  cf  April,  Mr.  Lewis  T. 
Wright,  of  England,  published  an  article  in  the  English  Gas  Light 
Journal  on  the  estimation  of  sulphuretted  hydrogen  and  carbonic 
acid  in  coal  gas.  In  this  article  he  mentioned  the  difficulty  offered 
to  the  passage  of  the  gas  in  the  U-tube  by  the  ordinary  dehydrated 
sulphate  of  copper,  and  said  he  had  overcome  this  by  drying  it 
first  at  about  100°  C,  then  adding  a  little  water  to  it  and  stirring  it 
with  a  glass  rod  in  order  to  slake  it,  which  makes  it  granular,  then 
drying  it  again  at  100°C.  and  then  at  155°C.  At  my  first  opportu- 
nity  I  prepared  some  in   this  manner  and  found  it  porous,  and 
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it  worked   very   nicely,  completely   overcoming  the  previous  diffi- 
cnlty. 

In  order  to  give  a  better  idea  of  the  method  employed,  I 
will  describe  the  apparatus  which  was  used.  It  consisted  first  of  a 
drying  cylinder  containing  fused  chloride  of  calcium,  next  to  this 
was  attached  a  weighed  six-inch  glass  stoppered  U  tube  containing 
the  dehydrated  sulphate  of  copper,  a  bit  of  cotton  was  put  on  the 
top  of  the  sulphate  in  the  U-tube  to  prevent  any  of  it  being  blown 
out.  To  this  U-tube  was  attached  another  weighed  U-tube  con- 
taining soda-lime  and  chloride  of  calcium  to  catch  any  carbonic 
acid  and  thereby  enable  me  to  determine  it  at  the  same  time,  and 
after  this  was  placed,  a  meter  to  measure  the  quantity  of  gas 
passed  through  the  tubes,  and  from  the  meter  was  a  tube  leading 
to  a  small  gas  burner  where  the  gas  was  burnt. 

The  object  of  the  first  chloride  of  calcium  was  to  dry  the  gas, 
for  any  moisture  would  be  caught  in  the  sulphate  of  copper  tube 
and  weighed  as  sulphuretted  hydrogen.  In  burning  the  gas  in  the 
Referee's  apparatus,  I  had  to  pass  it  through  a  wet  meter  first,  to 
measure  it,  and  in  order  to  avoid  a  loss  by  the  sulphur  being 
washed  out  by  the  water,  the  water  was  replaced  by  glycerine  and 
gas  allowed  to  pass  through  it  for  a  long  time  before  using  it,  but 
in  this  case  I  was  able  to  place  the  meter  after  my  absorption  appar^ 
atus,  and  thus  avoid  anv  error  from  this  cause. 

The  apparatus  was  first  tried  on  the  pipe  leading  from  the  hydro- 
gen main;  after  letting  a  sufiicient  quantity  blow  out  to  ensure  that 
it  was  fresh  gas,  for  when  the  gas  was  first  turned  on  it  failed  to  pro- 
duce any  stain  on  acetate  of  lead  paper  showing  that  the  sulphur  was 
being  removed  from  the  gas  by  the  iron  rust  in  the  pipe.  Sometime 
after  it  began  to  produce  a  stain,  the  apparatus  was  attached  by 
means  of  a  T-shaped  pipe  so  that  the  gas  could  be  kept  burning  all 
the  time  and  thus  have  the  flow  of  gas  up  the  iron  pipe  much 
more  rapid,  and  thereby  have  it  as  little  acted  upon  as  possible. 

The  gas  was  allowed  to  pass  very  slowly  through  the  apparatus, 
not  over  one  foot  in  three  hours;  after  one  foot  had  passed,  the 
U-tube  was  detached  and  weighed,  and  found  to  have  increased 
0.198  grammes  in  weight,  which  would  give  315.51  grains  of  sul- 
phuretted hydrogen  in  100  cubic  feet,  or  0.47  per  cent,  by  volume* 
After  this,  four  more  determinations  were  made,  allowing  only  one- 
half  foot  to  pass  each  time,  and  although  in  this  case  the  results  had 
to  be  multiplied  by  200  they  agreed  very  closely,  as  may  be  seen 
by  the  following  table.     The  column  marked  A  gives  the  increase 
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in  grammes  of  weight  of  the  U-tube,  B  gives  the  number  of  grains 
of  sulphuretted  hydrogen  in  100  cubic  feet,  and  C  the  percentage  : 

A.  B.                 C. 

No.  1 1085  344.91  0.51  per  cent. 

No.  2 1100  339.52  0.52    "      " 

No.  3 1110  342.59  0.52    "      " 

No.  4 1105  •        341.00  0.52    "      " 

These  I  consider  as  agreeing  very  closely. 

A  few  days  after  I  began  the  experiments  upon  the  finished  gas 
and  was  surprised  to  find  that  th'e  Ij  -tube  gained  more  in  weight 
than  it  did  when  using  the  unpurified,  sometimes  showing  as  much 
as  100  grains  more  in  100  cubic  feet,  while  the  Referee's  apparatus, 
as  used  by  Dr.  Love  and  also  by  myself,  did  not  give  over  10 
grains  of  total  sulphur. 

After  a  few  attempts  I  found  the  sulphate  of  copper  assumed  a 
peculiar  tint  different  from  what  I  had  seen  while  working  on  the 
unpurified  gas,  and,  thinking  that  the  sulphuric  acid  liberated 
might  be  in  some  way  acting  upon  some  of  the  hydrocarbons,  I 
took  some  of  the  sulphate  out  of  the  tube  and  treated  it  with 
absolute  alcohol  and  also  with  ether,  and  obtained  a  peculiar  oily 
substance,  apparently  a  mixture  of  hydrocarbons,  but  have  not  as 
yet  been  able  to  obtain  a  sufficient  quantity  of  it  to  make  any 
experiments  upon  it,  but  hope  to  be  able  to  do  so  before  long. 
This  was  sufficient  to  prove  to  me  what  caused  the  increase  in 
weight  of  the  U-tube  and  showed  that  it  was  not  due  to  sulphur- 
etted hydrogen. 

I  have  not  yet  had  an  opportunity  to  try  this  method  on  unpuri- 
fied coal  gas,  but  according  to  Mr.  VV right's  statements  it  gives 
very  satisfactory  results. 


ON  THE  FRACTIONAL  DEHYDRATION  OF  AMMONIUM 
ALUM,  AND  THE  ATOMICITY  OF  ALU^HNUM. 

By  J.  W.  Mallet. 

In  the  course  of  experiments  preparatory  to  my  investigation  of 
the  atomic  weight  of  aluminum,*  I  examined  the  behavior  of  crys- 
tallized ammonium-aluminum  alum  when  dried  under  various 
conditions,  among  others  when  placed  over  sulphuric  acid  in  a 
desiccator. 


*  Philosophical  Transactions,  1880,  Part  III. 
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The  question  of  the  extent  to  which  water  of  crystallization  is 
removable,  under  well-defined  conditions,  from  the  alums,  bears 
upon  the  adoption  of  the  formula 

M'  M'"  (SOJ,  13H,0 
or 

M'  M'",  (SOJ,  24  H,0 

as  correctly  representing  one  of  these  salts.  This  question  has 
been  discussed  by  Lupton  and  Watts,f  on  the  basis  of  the 
experiments  of  Hertwig;J  Lupton  g  and  Heintz,||  with  the 
general  result  that  in  sundry  cases  the  amounts  of  water  lost,, 
by  heating  to  definite  points  of  temperature,  or  by  evaporation 
of  a  solution  mixed  with  excess  of  sulphuric  acid,  point  to 
the  second  of  these  formulae,  from  which  odd  numbers — such 
as  19,  21  and  23  —  of  molecules  of  water  may  be  withdrawn, 
and  which  therefore  cannot  be  halved  and  thus  reduced  to  the 
simpler  formula  if  but  a  single  molecule  of  the  anhydrous  salt  be 
supposed  to  be  present  in  the  residue. 

Having  ascertained  that  ammonium-aluminum  alum  loses  largely 
of  its  water  of  crystallization  by  exposure  to  air  of  ordinary  atmo> 
spheric  temperature  and  pressure  dried  by  a  surface  of  sulphuric 
acid,  and  that  the  loss,  even  after  it  has  become  very  slow,  goes  on 
for  a  very  long  time,  I  determined,  as  a  separate  question  from  that 
with  which  I  was  chiefly  occupied,  to  continue  the  drying  under 
these  conditions  until  loss  of  weight  should  cease,  and  see  what 
number  of  molecules  of  water  would  be  left.  The  experiment 
lasted  more  than  hto  years,  weighings  being  made  at  first  at  inter- 
vals of  a  few  hours,  then  of  a  day,  of  two  days,  of  two  weeks,  and, 
toward  the  end,  of  a  month.  The  temperature  of  the  room,  which 
in  winter  was  warmed  continuously  by  night  as  well  as  day,  ranged 
generally  about  from  20°  to  27°  C.,  but  occasionally  passed  these 
limits  to  a  considerable  extent  during  long-continued  periods  of 
hotter  or  colder  weather  out  of  doors,  and  such  variations  of  tem- 
perature as  occurred  made  themselves  perceptible  in  the  more  or 
less  rapid  loss  of  weight  of  the  salt  experimented  on.  The  alum 
was  in  the  form  of  a  fine  crystalline  meal,  spread  out  to  the  depth 
of  7  or  8  millimeters  over  the  surface  of  a  platinum  capsule  about 


f  Watts'  Dictionary  of  Chemistry,  8d  Suppl.,  Part  L,  pp.  e5,  66. 

\  Pogg.  Add.,  Iv.,  99. 

§  Chcm.  Soc.  Jour.  (Lond.)  [2],  xiii.,  201. 

I  ^^^'  Ann.,  iv.,  881. 
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10  cm.  in  diameter.  The  desiccator  was  of  large  size,  and  furnished 
with  a  drying  tube,  containing  sulphuric  acid,  communicating  with 
the  outside  air,  so  that  the  pressure  within  scarcely  differed  at  any 
time  from  that  of  the  atmosphere  without. 

The  following  were  the  results  obtained. 

Weight    of    alum   at    commencement   of    experiment=39.1654 
grams. 

Loss  after    0  day  9^^  hours .0839  gram. 

«       «       1    "     2       "    .2419  " 

«       "       1     "     9       "    .3261  " 

"       <-       2    '*     0       "    .4423  " 

u       i.       3    "     2       "     .6944  " 

(.7781  "  =1  mol.  H,0.) 

«       "       4    "     4       " .8962  ** 

"       "       5    "    8i     "    1.1703  " 

(1.5562  "  —2  H,0.) 

"       "       7    "     0       "    1.6027  " 

"       "       9    "     0       "    2.1123  " 

(2.3344  "  =3  H,0.) 

«       «     11    «    0       " 2.5218  " 

*'       "     13    "    0       "     2.9480  " 

(3.1125  "  =4  H,0.) 

«       "     15    ''    4       "    3.3821  " 

«       "     17    "    0       "     3.7365  " 

(3.8906  ''  =5  H,0.) 

''       "     19    «     0       "     4.1056  " 

«       "     21    "     0       «     4.3985  " 

(4.6687  "  =6  H,0.) 

"       "     23    "    0       «    4.6811  ** 

"       "     26    ''    0       *'    4.8855  " 

<i       «     27    "    0       "    5.1411  " 

«       "     29    "    0       "    5.3849  " 

(5.4468  "  =7  H,0.) 

«       "     31    "    0       "    5.7015  " 

"       «     33    "     0       " 6.0237  " 

(6.2250  "  =-8  H,0.) 

«       "     35    "    0       "    6.3069  " 

"       "     37    "    0       <* 6.5191  " 

«       "     39    '     2       "    6.7106  " 


(7.0031     "  =9  H,0.) 
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Loss  after  43  day  2     hours 7.0279  gram. 

(7.8812     "  =10  H,0.) 


«  C( 


u 


•  •  •  • 


57    ^i  23       "    8.2636  " 

(8.5593  "  =11H,0.) 

«     73    "    1       "    9.1001  " 

(9.3374  "  =12  H,0.) 

"       "  103    "    3       "    9.8668  " 

(10.1156  "  =13  H,0.) 

133    «    6       "    10.6028  " 

(10.8937  '*  =14  H,0.) 

168    "     7       "    10.9848  " 


((       « 


«       <i 


« 


"       "   198    "  23       '*    11.5513 

(11.6718  "  =15  H,0.) 

"       "  229    "  23       "    12.2015  " 

(12.4499  "  =16  H,0.) 

«       "  266    "    0       " 12.7269  ." 

(13.2380  "  =17H,0.) 

«       «   298    "    0       "    13.4779  " 

(14.0062  "  =18  H,0.) 

"       "  330    "  22       "    14.0662  " 

u       u  364    «    1       u    14.4133  « 

"       "  395    "     6       "    14.5237  "  ^^U^^"^  ^ 

«  425    "  23       «    14.5670  " 

i    467    "    3       "    14.5955  " 

u       u  437    «    3       «    14.6146  " 

"       "  519    «    3       "    14.6341  " 


a  (( 


549    «    5       «    14.6528     " 


((  tc 


577    «    3       i«    14.6675     « 

608    "    6       " 14.6793     " 


«       «   639    "    0       "    14.6933     " 


u         u 


669    «    6       "    14.7277     " 

705    «    1       «    14.7595     « 


(14.7843  "  —19  H,0.) 

"       "  730    «    2       "    14.7847  " 

"       "  761    "    3       "    14.7875  " 

''       "  800    "    0       "    14.7875  ^« 

"       "  811    "    3       «    14.7858  " 

"       "  998   "  23       «     14.7955  " 

Hence  it  appears  that  by  exposure  to  dried  air  under  the  condi- 
tions stated,   ammonium  alum   loses   19  out  of  24  molecules  of 
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water,  and  thus  adds  one  case  of  definite  partial  de-hydration  to 
those  cited  by  Lupton  and  Watts  *  in  favor  of  the  layer  formula 

the  observed  residues  standing  as  follows  (Watts'  table,  copied 

from  Lupton's   paper,   with    the    case    now    reported   added    in 
brackets) : 


(NH4),A1,(S04)4.  I  K,    Al,    (804)4. 
HaO  H,0 


K,    A1,    (SO*)*. 
3H,0 

K,    Al,     004)4. 
5H,0 


(NH4),Fe,  (804)4. 
H,0 


K,  Fe,  (804)4.  H,0 


K,  Al,  (804)4. 8H,0 


/(NH4),       Al,\ 
\    (804)4  5H,0)/ 

If  the  rate  of  loss  in  the  interval  between  the  weighings  next 
above  and  below  that  corresponding  to  each  molecule  be  assumed 
as  uniform,  it  appears  that  the 

1st  molecule  of  water  was  lost  in  85    hours 


2d    • 

(( 

(( 

(( 

78i 

3d 

(( 

i( 

a 

78i 

4th 

(( 

(( 

a 

90 

6th 

« 

« 

u 

96 

6th 

(( 

(( 

(( 

122 

7th 

(( 

(( 

it 

155 

8th 

(i 

(( 

ti 

120 

9th 

a 

(( 

a 

182 

10th 

a 

<i 

a 

23 1 

11th 

(( 

(( 

a 

282 

12th 

<« 

(& 

i« 

459 

13th 

&i 

it 

(4 

744 

14th 

ii, 

« 

(( 

1121 

15th 

(( 

(t 

a 

1065 

16  th 

(4 

(( 

(( 

1024 

17th 

(i 

(( 

(( 

969 

18tli 

&( 

t( 

(( 

964 

19th 

<( 

« 

(( 

9646 

Taking  into  account  the  changes  of  atmospheric  temperature, 
especially  the  more  persistent  changes  due  to  season,  during  the 
time  occupied  by  the  experiment,  which  began  on  the  3d  of  August, 
there  seems  to  have  been  a  gradual  decrease  in  the  rate  of  loss 
throughout,  unmarked  by  any  abrupt  variations,  except  as  regards 
the  last  molecule  of  water  given  off,  the  removal  of  which  took 

♦Loc.  cit 
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more  than  a  year,  and  more  than  as  long  as  all  of  the  18  preceding 
molecules. 

While  this  experiment  sustains  the  conclusion  of  Watts  that  the 
proper  formula  for  the  alums  is: 

I  do  not  perceive  that  the  further  conclusion  at  which  he  arrives  ia 
valid — viz.  "  This  being  admittedy  it  follows  that  aluminum^  chro- 
mium and  iron  must  be  tetratomic.^^  There  is  no  direct  evidence 
of  aluminum  exhibiting  tetrad  character. 

All  its  general  relations  are  those  of  a  triad  element.  In  the 
alums  it  is  not  necessary  to  assume  any  "  linking  function  "  on  the 
part  of  the  two  atoms  of  aluminum.  The  constitution  of  ammo- 
nium-aluminum alum,  for  instance,  may  be  : 


NH 


4 


o      o 

s 

.'■% 

o      o 

/ 

Al 
O       O        (>       o 

%/        \^ 

s  s 

0        0  0      0 

\   /■' 

Al 

\ 

o     o 

\// 

s 

o      o 

/ 

• 

If,  however,  it  be  assumed  that  the  two  aluminum  atoms 
are  directly  combined,  either  in  this  salt  or  in  the  haloid 
compounds  of  the  metal  it  seems  more  probable  that  in  such  cases 
there  is  double  linking,  and  that  aluminum  is  to  be  considered  as 
triad    or  sometimes  pentad.      Thus  the   chloride,  taking  the  for- 
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mula  A1,C1.  as  established  by  Deville  and  Troost's  determination 
of  the  vapor  density,  may  be  represented  as  : 

CI  CI 

CI— A1=A1— CI 

/  \ 

CI  CI 

This  view  seems  to  reconcile  the  otherwise  conflicting  evidence 
as  to  atomicity  derived  from  the  observed  vapor  densities  of 
aluminum  chloride  on  the  one  hand  and  aluminum  methid 
and  ethid  on  the  other.  The  determinations  of  Buckton  and 
Odling  for  the  vapor  densities  of  the  latter  of  these  compounds 
are  quite  inconsistent  with  the  common  assumption  that  aluminum 
is  tetrad. 

Univ.  of  Virginia,  Sept  20,  1882. 


ON  NITROSACCIIAROSE  :    A  CORRECTION. 
By  Arthur  H.  Elliott,  Ph.  B.,  F.  C.  S. 

In  Vol.  IV,  p.  147  of  this  Journal,  will  be  found  a  paper  by  me 
on  nitrosaccharose,  and  at  the  end  of  said  paper  some  theoretical 
conclusions  are  given  which  I  desire  to  withdraw. 

When  the  paper  was  written  I  was  about  starting  on  my  summer 
vacation,  and  I  did  not  see  it  again  until  after  it  was  printed,  and  a 
second  reading  of  it  showed  me  I  had  made  a  mistake  in  my 
figures. 

Prof.  C.  F.  Chandler  also  kindly  called  my  attention  to  the  improb- 
ability of  the  formula  given  by  me  to  nitrosaccharose.  But  in 
assigning  the  formula  given,  I  was  led  into  error  by  a  corres- 
ponding formula  found  in  the  English  edition  of  Wislicenus 
Strecker's  handbook,  where  the  octacetate  of  saccharose  is  given 
as  C,,H.XC,H,0,).0,,  the  correct  formula  being  C„H,,(O.C,H,0),0, 
eight  molecules  of  the  group  C,H,0  replacing  the  hydrogen  in 
eight  molecules  of  hydroxyl  ;  thus  giving  saccharose  the  formula 
C.H,(OH),0_0-0(OH).C.H, 

In  regard  to  the  error  in  my  figures,  I  took  the  percentage  of 
of  cane  sugur  found  and  added  it  to  the  percentage  of  NO,.  Cor- 
rectly, I  should  have  taken  the  percentage  of  cane  sugar  minus  the 
hydroxyl,  and  added  this  residue  (C.^H^p,)  to  the  NO,  found.    By 


ON  nitrosaccuarosk:  a  corrbction.  187 

doing  this  28.55,  the  percentage  of  cane  sugar  found  is  equal  to 
17.19  per  cent,  of  C\,H,^0,  ;  which  added  to  the  NO,  found  (41.45) 
gives  a  total  percentage  of  58.64  ;  and  the  ratio  of  cane  sugar  to 
NO,  becomes  1  to  8.028  instead  of  1  to  8.009,  as  given  before. 
Practically  the  ratio  of  the  molecules  of  cane  sugar  and  NO,  remain 
the  same,  1  to  8. 

From  a  consideration  of  this  relation  and  of  the  formula  for 
saccharose  quoted  above,  the  true  formula  for  nitrosaccharose 
becomes  C„H,^(O.NO,)^0,  or  an  octonitrate  ;  thus  coming  into  the 
same  class  of  organic  nitrates  as  nitrocellulose  and  nitrogly- 
•cerine. 

School  of  Mines,  Sept.  1882. 


REVIEW  OF  PAPERS  ON  ANALYTICAL  CHEMISTRY 
(PROXIMATE)  WHICH  HAVE  APPEARED  DURING 

THE  YEAR  1882. 

By  E.  Waller,  Ph.  D. 

Milk  Analysis. — To  determine  Water,  Marpmann  {BUder- 
man7i*8  Centrlh.  fur  Agrikult.  Chem  XZ,  pt.  2)  proposes  to  fill  a 
calcium  chloride  tube  with  cotton  wool,  then  to  saturate  the  cotton 
with  the  milk,  and  to  dry  by  drawing  a  stream  of  hot  dry  air 
through  the  tube.  The  pat  may  also  be  determined  in  the  same 
sample  by  extraction  with  benzol  or  ether. 

0,  Hehner  gives  the  results  of  experiments  on  the  methods  for 
milk  analysis  adopted  by  the  Soc.  of  Pub.  Anal.  {Analyst,  VII.,  60). 
In  determining  water  the  operation  was  more  rapid  on  the  water 
bath  than  in  an  oven.  After  drying  for  three  hours  an  amount 
varying  from  0.06  to  0.29  ^  may  be  driven  out  by  further  heating, 
A  temperature  above  100°  C.  apparently  causes  decomposition  and 
loss  of  solids  not  fat.  For  butter  fat  the  Soxhlet  apparatus 
removes  about  0.2  ^  more  than  boiling  out  with  three  or  more 
successive  quantities  of  ether.  Nothing  is  gained  by  granulating 
the  milk  residue,  by  allowing  the  ether  to  act  for  a  long  time,  or  by 
adding  10  ^  absolute  alcohol  to  it.  Portions  of  the  ash  are  volatile 
at  red  heat. 

A,  Mayer  states  that  the  oil  from  artificial  butter  has  a  much 
lower  specific  ^gravity  than  that  from  natural  butter.  (Fuehling^a 
Landw,  Ztg.  XXXI.,  92) 

The  amount  of  copper  normally  present  in  wheat  is  stated  by 
J.  van  D.  Berglve  as  0.008  to  0.01  ^  {Les  Mondes,  I.,  [3]  209). 

To  test  bread  for  the  presence  of  alum,  a,  W.  Blytk 
(Analyst,  VII.,  16)  proposes  the  use  of  slips  of  gelatine.  The  bread 
is  crumbled  into  a  vessel,  a  couple  of  slips  of  dry  commercial 
gelatine  placed  with  it,  and  distilled  water  added  sufficient  to  cover 
the  materials.  On  standing  over  night,  the  alum  concentrates  in  the 
gelatine,  and  when  dipped  in  fresh  tincture  of  logwood,  to  which  an 
equal  bulk  of  10  ^  solution  of  ammonium  carbonate  has  been  added 
the  slips  will  dye  blue  if  alum  was  present.  When  alum  is  not 
present,  the  slip  becomes  reddish  brown,  the  tint  being  removable 
by  soaking  in  glycerin.  Experiments  upon  alumed  bread  seemed 
to  show  that  much  of  the  alum  added  remains  as  such  after  baking. 
Nearly  all,  if  not  quite  all,  of  the  alumina  added  as  alum  may  be 
removed  from  the  bread  by  soaking  it  in  a  5  ^  HCl.  solution. 
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In  EXAMINING  TEA,  cT!  Carter  BeU  {Analyst,  VII.,  7)  gives  the 
results  of  the  examination  of  58  samples.  The  variations  were  as 
follows  : 

Per  cent,  of  ash 5.64  to     8.58 

Per  cent,  of  ash  soluble  in  water 32.70  to  67.41 

Per  cent,  alkalinity  of  ash  (  =  Kfi) 14.24  to  30.57 

In  EXAMINING  ROASTED  COFFEE,  A,  Smttham  {Analyst^  VII.,  73) 
concludes  from  the  examination  of  seven  genuine  samples,  first,  that 
moisture  (loss  at  100°  C.)  should  always  be  first  determined.  The 
per  cent,  of  "  crude  fibre "  is  the  best  guide  where  chicory  is  the 
adulterant.  The  determination  of  oil,  cellulose,  ash  (soluble  and 
insoluble),  nitrogen,  and  sp.  gr.  of  the  10  ^  infusion,  are  principally 
of  service  as  checks  on  the  work. 

The  crude  fibre  was  found  to  vary  between  73.71  and  75.7  ^y 
referred  to  the  dry  samples.  It  was  determined  by  boiling  2  gms. 
of  the  samples  with  three  successive  lots  of  water  (100  cc.  each), 
and  finally  washing  on  a  tared  filter  until  the  washings  were 
colorless. 

For  coLORiMETRic  ESTIMATION  OF  SALICYLIC  ACID  in  articles  of 
food,  urine,  &c.,  MM,  Pellet  and  De  Grobert  {Revue des InditstrieSy 
No.  53, 1882)  propose  ferric  chloride  solution  (sp.  gr.  1.005  to  1.008) 
containing  0.5  gms.  free  acid  per  100  cc.  In  testing  butter  by  this 
method,  25  gms.  are  shaken  with  5  or  6  drops  sulphuric  acid  (of  30° 
B.)  and  75  cc.  benzol.  The  total  volume  is  then  made  up  to  some 
convenient  bulk  (100  cc.)  It  is  then  filtered,  and  5  or  10  cc.  mixed 
with  the  same  bulk  of  water,  and  a  few  drops  of  the  ferric  chloride 
solution  added.  The  mixture  is  gently  shaken,  the  production  of  an 
emulsion  being  avoided,  and  the  tint  compared  with  that  obtained 
in  a  standard  solution. 

Examination  of  wines.  General  methods  are  given  by  J.  Nessler 
and  M.  Barth  {Fres,  Zeitz.  Anal.  CJiem,  XXL,  43)  and  L,  Moesler 
{Chem.  Zeit.,  VI.,  306). 

For  EXTRACT,  the  first  named  authors  find  that  evaporation  at 
100°  (^^  for  three  houra  does  not  remove  the  glycerin.  Some  loss 
by  decomposition  of  non -volatile  acids  will  be  experienced,  unless 
a  known  bulk  of  Ba  (HO),  solution  is  added.  For  genuine  wines,  the 
extract  less  acids  is  rarely  under  lU  ^.  -Roe^fer  asserts  that  evapora- 
tion at  temperatures  above  80°  causes  both  loss  of  glycerin  and 
decomposition  of  the  residue.  He  recommends  evaporation  at  60® 
C.  in  partial  vacuum. 
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For  added  Sugar  Nessler  and  Barth  prefer  a  modification  of 
Neubauer's  polariscope  test.  Cane  sugar  if  present  is  partially  or 
wholly  inverted  by  the  acids  of  the  wine  on  evaporating.  Cara- 
mel has  no  optical  effect.  Jioesler  decolorizes  with  bone  black  and 
uses  the  Fehling  test. 

For  FREE  TARTARIC  ACID  Ncsslev  and  Barth  evaporate  a  portion, 
add  alcohol  until  no  further  precipitation  ensues,  filter,  evaporate 
off  the  alcohol,  add  water,  clarify  by  bone  black,  and  then  add  one  or 
two  cc.  of  20^  solution  of  calcium  acetate.  The  amount  of  free  tar- 
taric acid  should  not  be  over  one-sixth  the  amount  of  the  non-vola- 
tile acids. 

Roealer  first  determines  tartar  by  adding  50  cc.  ether  to  10  cc.  of 
wine,  allowing  to  stand  24  hours,  washing  with  ether,  dissolving  in 
boiling  water  and  titrating.  Then  10  cc.  of  the  wine  is  neutralized 
with  standard  KOH  solution,  40  cc.  of  the  wine  added,  and  10  cc. 
of  the  mixture  treated  as  above.  The  excess  of  the  acidity  in  the 
second  case  is  due  to  free  tartaric  acid. 

Nessler  and  Barth  also  state  that  the  Asii  should  be  at  most  1.4^^. 
In  some  cases  the  wines  may  have  been  fraudulently  diluted  and  the 
percentage  of  ash  increased  by  use  of  salt.  In  such  a  case  the 
ash  does  not  readily  burn  white.  To  detect  this  fraud,  the  wine  is 
decolorized  by  bone  black  and  Volhard's  method  used.  The  usual 
amount  of  CI  in  wines  is  under  0.002j<,  the  maximum  0.005^. 

The  last  named  authors  also  state  that  the  maximum  amount  of 
CITRIC  ACID  in  genuine  wines  is  0.002  to  0.003  per  cent.,  but  that 
acid  is  frequently  added  as  such  or  in  tamarinds  (which  contain 
13.5^. 

To  determine  it,  100  cc.  of  the  wine  are  evaporated  to  7  cc, 
cooled,  the  soluble  portion  extracted  by  alcohol  (of  80^)  the  resi- 
due diluted  to  20  aa,^ partly  neutralized  with  milk  of  lime,  (for  red 
wines  bone  black  is  also  added  at  this  point)  filtered,  diluted  to 
100  cc,  and  the  citric  and  tartaric  acids  separated  by  about  one  cc.  of 
neutral  lead  acetate.  From  this  combination  the  lead  is  separated 
by  agitation  with  H,S  water,  and  filtering.  After  removing  the  H,S, 
lime  is  added  to  render  the  solution  alkaline,  and  after  filtering  it  is 
made  slightly  acid  with  acetic  acid  and  allowed  to  stand  to  separate 
the  calcium  tartrate.  In  the  filtrate  the  acetic  acid  is  expe^ed  by 
heat  and  the  solution  is  finally  boiled  until  the  calcium  citrate  sepa- 
rates in  crystalline  form  when  it  is  filtered  and  weighed.  Boesler 
determines  the  gravity  preferably  by  SprengePs  pyknometer ; 
ALCOHOL  by  distilling  off  two-thirds,  making  the  distillate  up  to  the 
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original  volume  and  taking  the  gravity  ;  tannic  acid  by  distilling 
off  the  alcohol,  making  up  to  the  original  volume,  agitating  with  bone 
black,  filtering,  and  applying  Neubauer's  modification  of  LoBwen- 
thal's  method,  (permanganate  and  indigo  carmine) ;  acetic  acid  by 
adding  baryta  hydrate,  distilling  off  alcohol,  and  then  distilling 
with  phosphoric  acid  (Kessel-Neubauer's  method);  glycerin  by 
evaporating  (100  cc.)  down  to  one- third,  rendering  slightly  alkaline 
with  slaked  lime,  evaporating  to  dryness,  extracting  with  alcohol, 
evaporating  this  again  to  dryness  and  extracting  the  glycerin  from 
the  residue  by  a  mixture  of  alcohol  and  ether,  (Neubauer-Reich 
ardt's  method) ;  and  nitrogenous  constituents  by  evaporating  10 
to  20  cc.  in  a  thin  glass  vessel,  pulverizing  residue  glass  and  all,  and 
making  a  combustion  as  usual. 

For  Tannin  and  (Enogallic  acid,  i^  Jean  ( Comtes  Rend,  XCIV. 
No.  11)  evaporates  50  to  100  cc.  down  to  small  bulk — adds  dry  pre- 
cipitated silica,  dries  at  60  to  70°C.,  extracts  with  ether  containing  a 
little  hydrochloric  acid,  evaporates  the  ethereal  solution,  and  dissolves 
in  water,  up  to  the  original  bulk.  In  10  cc.  of  this  solution  the  com- 
bined acids  are  determined  by  titrating  with  iodine,  and  in  the 
remainder  the  a?nogallic  acid  is  determined  (after  shaking  with 
rasped  hide  to  remove  tannin)  by  titration  again  with  iodine. 

For  glycerine  in  sweet  wines  JE  Borgmann  {Fres,  Zeits.  AnaL 
Chem,y  XXI,  239)  evaporates  100  cc.  to  a  syrup,  extracts  the  residue 
with  100  cc.  of  absolute  alcohol,  and  then  adds  150  cc.  of  ether.  The 
sugar  settles  to  the  bottom,  leaving  the  glycerine  in  solution. 

For  RED  COLORING  MATTERS  J,  De  Groot  {Jiepert  der  AncUt/L 
Chern^  II,  95)  adds  to  a  wine  or  other  liquid  to  be  tested,  one 
volume  chloroform  and  three  volumes  absolute  alcohol,  and  agitates 
briskly;  three  volumes  of  distilled  water  are  then  carefully  added 
without  shaking.  Many  coloring  matters  separate  at  the  point 
where  the  two  liquids  are  in  contact.  A  few,  as,  for  instance, 
fuchsin,  i)ass  into  the  chloroform.  By  the  manner  of  separation  or 
the  coloration  imparted  to  one  or  both  liquids,  many  of  the  coloring 
matters  may  be  identified.  To  detect  Bordeaux  red  in  Wines 
C,  Thomas  ( Chem,  Zeit^  VI,  244)  precipitates  the  wine  with  barium 
hydrate — filters — removes  the  excess  of  barium  by  ammonium  car- 
bonate, and  in  the  filtrate  by  evaporation,  ignition,  etc. ;  tests  for 
the  presence  of  sulphuric  acid  arising  from  the  presence  of  a  sulpho 
compound.  M,  Guichard  {Journ,  de  Pharm.  et  de  Chim,,  May 
1882)  tests  for  the  same  coloring  matter  by  dyeing  silk  with  the 
wine.     The   natural  coloring  matter  gives  only  a  violet  or  lilac 
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shade,  which  turns  greenish  with  ammonia,  while  the  Bordeaux 
red  dyes  the  silk  a  garnet  shade,  turning  darker  with  ammonia; 
also  a  drop  of  genuine  wine  let  fall  on  a  lump  of  chalk  moistened 
with  alum  solution  gives  a  violet  gray  spot;  whereas,  if  Bordeaux 
red  is  present,  a  red  stain  appears. 

F,  Miisculus and  C.  Amthor  {Repert,  Analyt,Chem,,  11,  142)  find 
that  the  natural  wines  of  a  bad  year  contain  but  little  alcohol  and 
much  acid,  but  contain  more  ash,  extractive  and  phosphoric  acid 
than  even  the  best  wines  of  a  good  year. 

For  SULPHUROUS  ACID  IN  WINES  B,  Ilacis  {Ber,  D,  Chem,  Gea,^ 
XV,  154)  distils  off  about  half  of  a  measured  quantity  in  a  current 
of  COg  into  a  bulb  tube  containing  iodine  solution,  when  the  sul- 
phuric acid  formed  may  be  determine<l  by  BaCl^.  X.  Lieberman 
{Ber.  I),  Chem,  (res.,  XV,  430)  distils  in  a  similar  manner,  oxidizing 
by  the  use  of  UNO,.  The  last-named  author  makes  a  qualitative 
test  upon  the  distillate  by  using  iodic  acid  and  chloroform.  A 
small  amount  of  SO,  gives  the  violet  coloration  to  the  chloroform; 
larger  amounts  a  yellowish  brown. 

OiT^,  &c. — To  distinguish  between  olive  and  cotton  seed  oil, 
M.  Zecchim  {Les  Mondes^  May  13,  1882)  agitates  5  cc.  of  the  oil 
with  10  cc.  of  colorless  nitric  acid  (sp.  gr.  1.4),  and  then  allows  it  to 
stand  for  five  or  six  minutes.  Pure  olive  oil  will  then  appear  a  light 
ash  gray  color,  with  a  slight  yellow  reflex;  after  some  time  only  it 
becomes  dark  colored.  Cottonseed  oil  becomes  golden  yellow,  soon 
turning  coffee  brown.  Mixtures  of  the  two  give  intermediate 
shades. 

To  detect  rosin  or  paraffin  oil  in  lard,  tallow,  etc.,  W. 
Rodlger  {Chem.  Zeit..  1882,  118)  saponifies  and  then  extracts  with 
benzine.  If  much  soda  lye  is  necessary  to  cause  the  separation  of 
the  soap  from  its  solution  in  water,  palm  or  cocoanut  oil  is  probably 
present. 

To  determine  rosin  in  fats,  1\  S.  Gladding  {Am.  Chem.  Jour. ^ 
III,  416 »,  dissolves  about  0.5  gm.  in  20  cc.  alcohol  (95  ^)  and  sapon- 
ifies by  alcoholic  potash  solution,  the  addition  being  controlled  by 
the  indication  of  a  drop  of  phenol  phthalein  in  the  solution.  A 
slight  excess  of  potash  is  used.  After  insuring  saponification  by  heat- 
ing, the  solution  is  cooled,  and  then  transferred  to  a  100  cc.  cylinder 
by  the  use  of  ether,  enough  being  used  to  bring  the  volume  up  to 
100  cc.  After  thorough  mixture  by  agitation,  1  gm.  pure  pulverized 
Ag  NO3  is  added,  and  the  mixture  again  well  agitated  for  10  or  15 
minutes.     The  silver  resinate  goes  into  solution  in  the  ether.     An 
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Itliquot  portion  of  the  clear  ether  solution  is  then  siphoned  off  into 
another  cylinder,  and  agitated  with  20cc.  of  HOI.  (1 :2  by  vol.)  to 
set  the  rosin  free.  On  evaporating  a  measured  amount  of  the  last 
ether  solution  the  rosin  is  left  behind,  together  with  a  little  oleic  acid 
(0.00235  gm.  to  every  10  cc.  of  ether  solution  taken.) 

Ulex  tests  for  foreign  seeds  in  rape-seed  cake  {Repert,  Anal, 
Chem.y  1882,  p.  3,)  by  distilling  with  water,  and  testing  for  sulphur 
in  the  distillate  by  oxidation  with  bromine  and  precipitation  with 
barium  salt,  233  parts  Ba  SO^  =  99  parts  oil  of  mustard.  Rape-seed 
cake  contains  only  0.0238  ^  of  that  oil. 

Alkaloids. — A  solution  of  1  gm.  melted  zinc  chloride  in  30  cc.  of 
water  is  proposed  by  CzumpelUz  {Monit,  Sci,  Feb.  1882).  The 
substance  to  be  examined  is  first  dried,  then  moistened  with  the 
reagent  and  dried  again.     The  colors  produced  are: 

Strychnine,  Scarlet,  Quinine,  Pale  Yellow, 

Thebaine,  Yellow,  Digitaline,  Maroon, 

Narceine,  Olive  green,  Salicine,  Violet  red, 

Delphinine,  Red  brown,  Santonine,  Violet  blue, 

Berberine,  Yellow,  Cubebine,  Purple, 

Veratrine,  Red. 

When  both  strychnine  and  brucine  are  present  the  color  obtained 
is  a  dirty  yellow. 

B.  C.  Woodcock  ( Chtm,  News  XLV,  79)  proposes  to  separate 
ALKALOIDS  from  articles  of  food,  &c.,  by  the  use  of  cubes  of  jelly 
prepared  from  a  6  ^  solution  of  gelatine.  (Applied  by  Dupre  AncU- 
yst^  I,  186,  to  separate  certain  adulterants  of  wines.)  In  an  experi- 
ment with  strychnine,  one  part  was  satisfactorily  separated  from  a 
million  parts  of  substance. 

H.  Beckhurst  ( Chem,  Centr.  bl,  XIII,  258)  finds  that  the  reduc- 
tion of  ferric  compounds  is  not  characteristic  for  the  ptomaines. 
To  extract  alkaloids  from  cinchona  bark  J,  E,  De  Vrij^  {Jour. 
Pharm,  Chim,,  May,  1882)  recommends  Prollius's  mixture  consist- 
ing of : 

Ether 88  parts. 

Ammonia 4  parts. 

Alcohol  (92  to  96  ^; 8  parts. 

For  the  extraction  and  determination  of  the  alkaloids  in  the  above 
barks,  methods  are  also  given  by  M,  Fluckiger  (Jour.  Pharm,  Chim^ 
Feb.  1882)  and  K  R.  Squibb  {Ephemeria  I,  76  and  105).  The  first 
named  boils  the  powdered  bark  with  four  times  its  weight  of  water 
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and  then  adds  milk  of  lime,  after  which  the  mixture  is  evaporated 
to  dryness.  The  dry  mass  is  exhausted  with  ether,  and  after  the 
addition  of  a  little  hydrochloric  acid  (36  cc.  of  ^  normal  HCL  to 
the  extract  from  20  gms.  of  bark),  the  ether  is  distilled  off.  The 
solution  is  then  acidified  with  HCL  and  filtered.  The  cold  solution 
is  partly  neutralized  by  ^  normal  NaHO  solution  40  cc,  allowed  to 
stand  until  it  clears,  decanted  or  filtered  if  necessary,  and  soda  lye 
(of  sp.  gr.  1.3)  added  to  complete  precipitation  of  the  bases.  The 
precipitate  is  dried  between  filter  paper,  then  over  sulphuric  acid^ 
and  finally  in  an  air  bath  at  100°  C.  before  weighing.  To  separate 
the  quinine  the  precipitate  is  boiled  with  thirty  times  its  weight  of 
water  for  an  hour,  and  filtered  boiling.  On  cooling,  the  quinine 
hydrate  is  deposited.  If  pure,  the  dry  alkaloid  is  soluble  in  twenty 
times  its  weight  of  ether.  E.  R.  Squibb  takes  1.25  gm.  quick  lime,, 
adds  30  cc.  hot  water,  and  as  soon  as  it  is  slaked  stirs  in  5  gms.  pul- 
verized bark,  and  allows  it  to  digest  for  some  time.  After  drying 
over  a  water  bath,  the  powder  is  digested  in  a  closed  flask  over  a 
water  bath  with  25  cc.  amy  lie  alcohol  for  four  hours;  60  cc.  of  ether 
are  then  added  and  the  digestion  continued  for  an  hour  more  with 
frequent  shaking.  It  is  filtered  and  washed  with  a  mixture  of  10 
vols,  amylic  alcohol  to  40  of  ether.  The  ether  is  then  boiled  off,, 
and  the  residue  transferred  to  a  small  flask  by  the  use  of  amylic 
alcohoL  The  solution  and  washings  should  not  be  over  10  cc.  Then 
6  cc.  water  and  4  cc.  normal  oxalic  acid  solution  are  added,  and  the 
mixture  shaken.  The  aqueous  solution  is  then  filtered  off  and  the 
amylic  alcohol  washed  repeatedly  with  diluted  oxalic  acid  solution. 
The  solution  is  evaporated  to  about  15  cc,  20  cc  pure  chloroform 
added,  and  a  slight  excess  of  normal  soda  solution.  The  alkaloids 
are  thus  separated,  and  are  taken  up  by  the  chloroform,  which,  after 
washing,  may  be  evaporated,  leaving  the  alkaloids  pure. 

By  shaking  the  alkaloids  thus  obtained  with  5  gms.  ground  glass 
and  5  cc.  ether,  and  pouring  the  mixture  upon  a  filter  wetted  with 
ether,  rinsing  the  adherent  particles  on  to  the  filter  until  10  cc  have 
passed  through,  and  then  washing  with  ether  until  a  second  10  cc. 
(caught  separately)  have  passed  through,  and  evaporating  these  por- 
tions of  ether  separately,  a  basis  for  the  estimation  of  the  quinia  is 
obtained.  The  first  10  cc  contains  quinia  plus  some  other  alkaloids 
the  second  10  cc  approximately  the  same  amount  of  alkaloids,  not 
quinia,  as  the  first.  The  difference  between  the  weights  of  the  resi- 
dues left  is  therefore  quinia. 

E.  R.  Squibb  also  gives  a  process  for  the  assay  op  opium  (Ephe- 
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meris  1, 14),  a  modification  of  Fluckiger's  process.  Careful  samp- 
ling and  the  determination  of  moisture  are  both  indispensable.  10 
gms.  of  the  sample  are  first  digested  with  100  cc.  water  with  fre- 
quent shaking  for  several  hours.  It  is  then  filtered  and  percolated 
with  water  until  the  filtrate  has  a  bulk  of  120  cc.  The  residue  is 
again  shaken  with  more  water  and  the  percolation  repeated,  the 
filtrate  being  kept  separate,  and  evaporated  down  to  about  20  cc. 
before  adding  the  stronger  solution  (of  120  cc.)  ,the  object  being  to 
avoid  the  effect  of  prolonged  heat  upon  the  major  part  of  the  alka- 
loids. The  residue  should  be  dried  at  100®  C.  and  weighed. 
The  entire  extract  is  finally  evaporated  to  20  cc— cooled — 5 
cc.  of  alcohol  added  and  well  stirred  in,  then  transferred  to  a  tared 
flask,  being  mixed  in  with  about  5  cc.  water,  5  cc.  more  alcohol  is 
added  and  after  thorough  admixture  40  cc.  of  ether.  After  vigor- 
ous  shaking  4  cc.  of  ammonia  (sp.  gr.  0.96)  is  added,  and  the  shak-^ 
ing  is  repeated  until  the  crystals  of  morphia  begin  to  separate,, 
when  the  flask  must  be  put  aside  for  12  hours.  The  ether  solution  is 
then  decanted  off  through  a  filter  wetted  with  ether,  20  cc.  of  ether 
is  added  to  the  flask  and  rinsed  around  without  shaking  and 
decanted  through  the  filter.  The  funnel  should  be  kept  covered  as 
much  as  possible  while  the  ether  is  filtering  through.  Finally  pour 
the  aqueous  solution  on  to  the  filter,  rinse  with  a  little  water.  Dry 
the  filter  and  contents  first  with  bibulous  paper,  afterward  in  the 
air  bath  (at  100^*0)  weigh,  and  deduct  weight  of  filter.  Invert  the 
flask,  dry  and  weigh  it  to  get  the  weight  of  the  morphia  crystals 
which  may  adhere.  The  crystals  of  morphia  are  light  brown  or  a 
loss  has  been  sustained.  0.1  gm.  of  the  precipitate  when  pulverized 
should  dissolve  completely  on  shaking  in  a  corked  test  tube  with  10 
cc.  of  lime  water  (absence  of  narcotine).  A  description  and  criti- 
cism of  the  various  methods  for  determining  nicotine  in  tobacco 
are  given  by  R.  Kissling  (I^es,  Zeits.  Anal,  Chcm,,  XXI.  64).  The 
conclusion  reached  is  that  only  Schloesing  and  Dragendorff's 
methods  are  at  all  satisfactory.  The  results  of  a  number  of  experi- 
ments are  detailed,  and  a  list  of  analyses  of  36  tobaccos  given. 

For  the  estimation  .  op  tannin  K  Simaud  {Dingl,  Jour., 
CCXLIV.,  391)  proposes  a  modification  of  LoBwenthal's  method. 
In  extracting,  paper  saturated  with  a  solution  containing  ferrous 
chloride  and  sodium  acetate  is  used  to  determine  when  the  extraction 
is  complete.  10  cc.  of  the  extract  should  not  require  over  12  cc.  of  the 
permanganate  solution.  The  permanganate  solution  should  be  one 
gm.  per  litre,  1  cc.=0.00135   tannin,  20  cc.  of  the  indigo  solution 
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should  be  equivalent  to  18  to  20  ce.  of  permanganate.  20  cc.  of  the 
solution  is  used  for  each  determination.  The  gelatine  solution  is  of 
the  strength,  Ac,  prescribed  by  Lcewenthal.  To  obtain  satisfac- 
tory results  close  attention  must  be  paid  to  the  degree  of  dilution 
and  the  amount  of  acid  used. 

To  DETERMINE  GLYCERINE  in  dilutions  thereof,  it  is  proposed, 
{Jour.  Soc.  Chem.  Ind.j  I,  75),  to  moisten  5  to  60  gms.  PbO,  with  2 
to  3  gms.  of  the  dilution,  and  to  dry  the  mixture  for  six  hours  in  a 
desiccator,  then  one  hour  at  100^  C.  and  finally  one  hour  at  120**  C. 
when  it  is  cooled  and  weighed.  C,H,0,  Pb  forms.  The  gain  in  weight 
multiplied  by  1.3429  gives  the  weight  of  glycerine  actually  present. 
To  DETERMINE  PHENOL  P  Diacosa  {Hepert.  Anal  Chem.^  XL, 
137),  proposes  a  reversal  of  the  usual  volumetric  methods,  viz.,  20 
cc.  of  bromine  water  the  strength  of  which  has  been  determined  by 
the  use  of  a  standard  solution  of  phenol,  receives  the  addition  of 
the  solution  containing  phenol  until  the  clear  solution  no  longer 
acts  upon  iodized  starch  paper. 

Jorissen's  reaction  for  fusel  oil. — A  red  coloration  with 
amlin  and  H.C1.  is  stated  by  K.  Forster  {Ber.  2>.  Chem,  Ges,,  XV, 
230),  to  be  due  to  the  presence  of  furf urol  and  not  to  that  of 
amyl  alcohol. 

To  determine  aceton  in  wood  spirit  M.  Kranxer  {3f(mit.  Sci.^ 
Jan.,  1882),  adds  1  cc.  of  the  sample,  first  10  cc.  of  binorraal  solu- 
tion of  soda,  then  5  cc.  of  binormal  solution  of  iodine  and  agitates. 
The  precipitate  of  iodoform  is  dissolved  in  10  cc.  of  ether,  and  5  ce. 
are  evaporated  on  a  weighed  watch  glass.  From  this  the  propor- 
tion of  acetone  is  calculated.  If  the  wood  spirit  is  to  be  used  in 
the  manufacture  of  coal  tar  colors,  not  over  1  per  cent,  of  aceton 
should  be  present. 

To  Test  Asphaltum,  D.  Claye  {Jour.  Soc.  Chem.  Ind.  I.,  203), 
dissolves  in  CS„  filters,  and  evaporates  off  the  solvent.  The  resi- 
due is  then  pulverized,  and  0.  Igm.  is  treated  with  5  cc.  fuming  sul- 
phuric acid  for  24  hours,  and  then  poured  slowly  into  10  cc.  of  water 
with  continuous  stirring.  Pure  asphalt  gives  a  clear  light  yellow 
solution,  while  the  adulterants* pitch,  coal  tar,  etc. — give  a  dark 
color. 

Urine  Examinations — Fob  Urea,  J.  B.  Duggan  {Am.  Chem, 

Jour.^  rV,  47),  obtains  the  best  results  by  first  mixing  the  urea  and 

soda  solutions  and  then  adding  the  bromine.     The  results  of  7!  O. 

Wormley*8  experiments  with  Ap John's   apparatus   {Chem,   New$^ 

XXI,  37),   are  given  as  follows    ( Chem.  News,  XLV,  27) :    To 
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insure  the  elimination  of  the  whole  of  the  nitrogen — 1.  The  reagent 
must  be  freshly  prepared.  2.  The  urea  solution  should  be  wholly 
added  to  the  reagent,  none  of  the  latter  being  allowed  to  mix  with 
the  urea  solution  in  the  containing  tube.  3.  The  amount  of  urea 
operated  upon  should  not  exceed  one  part  to  1200  of  the  diluted 
reagent. 

The  volumetric  uranium  solution  for  phosphoric  acid  cannot, 
according  to  G,  Ouerin  {Jour.  Phami.  Chem.,  Feb.,  1882),  be 
successfully  applied  to  urine  examinations.  According  to  this 
author,  the  uranium  solution  only  gives  accurate  results  when  stan- 
dardized in  the  presence  of  the  same  kind  of  salts  as  those  existing^ 
in  the  substance  to  be  analyzed. 

List  of  books  published  on  analysis  during  1882  : 

The  Laboratory  Guide:  A  Manual  of  Practical  Chemistry,  etc. 
By  A.  H,  Church.     Fifth  Edition.     London:  J.  Van  Voorst. 

Tables  for  Qualitative  Chemical  Analysis.  '  H.  Will.  Third 
American  Edition.  Edited  by  C.  K  JUmes,  Philadelphia  :  II.  C. 
Baird  &  Co. 

Handbook  of  Volumetric  Analysis.  i'T  Sutton,  Fourth 
Edition.     London:  J.  and  A.  Churchill. 

Commercial  Organic  Analysis.  Vol.  II.  A.  H.  Alien,  Lon- 
don :  J.  and  A.  Churchill. 

Quantitative  Analyse  auf  Elektrolytisciiem  Weqe.  Dr, 
Alexander  Clussen.     Aachen  :  J.  A.  Mayer. 

Analyse  von  Pflanzen  und  Pflanzen-tiieilen.  Dr.  Oeorg 
Dragendorff.     Gottingen  :  Vandenhoeck  &  Ruprecht. 

Foods  :  Their  Composition  and  Analysis.  A,  W,  Blf/th, 
London  :  Charles  Griffin  &  Co. 

Manual  of  Sugar  Analysis.  «/i  II,  Ihicker,  New  York : 
D.  Van  Nostrand. 

Handbook  of  the  Polariscope.  From  the  German  of  Landolt. 
By  D.  C.  Robb  and  V.  H.  Vdey.     London  :  MacMillan  &  Co. 
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Abstracts  from  the  Journal  of  GfiemicaZ  Society,  London,  by  Arthur  H.  Elliott, 

Ph.  B..  F.C.  S. 

On  the  Action  of  Aldehydes  on  Phenanthraqninone  in 
Presence  of  Ammonia.  (Third  Notice).  By  Francis  R.  Japp, 
M.  A.,  Ph.  D.,  and  Fred  W.  Streatfield.     Vol.  XL.,  p.  146. 

This  paper  is  a  continuation  of  the  work  of  the  formei:  of  the 
two  authors  and  Mr.  Wilcock  ( Chem.  Soc.  J,  Tram.,  1881,  p.  228). 
The  authors  give  an  account  of  the  product  obtained  by  the  action 
of  salicylaldehyde  upon  phenanthroquinone.  It  has  the  composi- 
tion C,,H,^N,0;  crystallizes  in  very  fine  silky  needles;  fuses  and 
decomposes  at  270 — 276^0.;  its  best  solvents  are  glacial  acetic  acid 
and  amy]  alcohol.  Behaves  like  a  phenol  with  caustic  alkalies 
forming  compounds.  It  has  the  properties  of  a  weak  base  also. 
Fusion  with  potash  gives  salicylic  acid. 

A  benzoyl  derivative  of  the  above  compound  was  formed,  which 
consisted  of  crystals  of  two  forms,  cubes  and  needles,  fusing  at 
218 — 220°C.  Analysis  led  to  the  formula  of  a  mono-benzoyl 
derivative  C^^H^j  (C^H^O)  N^O.  Authors  discuss  the  constitution 
of  the  original  C,,Hj^N,0. 

The  action  of  parahydroxybenzaldehyde  upon  phenanthraqninone 
as  above  is'  also  described.  The  product  is  obtained  in  fine  white 
needles,  not  fusing  within  range  of  mercury  thermometer.  Soluble 
in  glacial  acetic  acid  and  amyl  alcohol,  also  in  dilute  caustic  alkalies. 
Its  formula  is  given  as  C^jH^^N^O.  An  acetyl  derivate  of  the  pre- 
ceding body  was  formed.  It  crystallizes  in  needles  which  fuse  at 
205— 210^C.  The  fonnula  is  C^^H,,  (C,H30)  N,0;  it  is  very  soluble 
in  glacial  acetic  acid. 

Phenanthraqninone  as  above  was  acted  upon  by  orthomethoxy- 
benzaldehyde.  The  purified  product  was  yellow  needles  fusing  at 
207 — 208.5*^C.  The  mother  liquor  gives  white  crystals,  fusing  at 
144.5— 145.5^C.  The  yellow  product  gave  formula  C„H,^N,0;  it 
is  readily  soluble  in  boiling  benzine,  amyl  alchol,  and  glacial  acetic 
acid,  much  less  soluble  in  the  cold;  it  is  insoluble  in  dilute  acids  and 
caustic  alkalies.  The  white  product  gave  the  formula  C,,Hj^NO,; 
it  is  readily  soluble  in  hot  benzine,  amyl  alcohol  and  glacial  acetic 
acid;  insoluble  in  dilute  acids  and  caustic  alkalies. 
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Ajpplication  of  the  Aldehyde  and  Ammonia  Reaction  in 
Determining  the  Constitution  of  Qninones.  By  Francis  R. 
Japp,  M.A.,  Ph.D.,  and  Fred.  W.  Streatfield.     Vol.  XL.,  p.  157. 

Authors  apply  the  reaction  to  chryso-quinone  and  beta-naphtha- 
quinone.  The  chryso  compound  was  obtained  in  silky  needles, 
fusing  at  259-265^  C,  and  of  a  slight  yellow  tinge.  Analysis  gave 
C„Hj^NO  as  formula.  Sublimation  gave  a  white  product.  The 
new  body  is  henzenylamidochrysole. 

The  experiment  with  betanaphtha-quinone  gave  negative  results. 

On  the  Action  of  Sodium  Hydrate  and  Carbonate  on 
Felspars  and  Wollastonite.  By  Walter  Fligut,  D.Sc,  F.G.S. 
Vol.  XL,  p.  159. 

Author  experimented  upon  adularia  from  St.  Gothard,  microlin 
from  Siberia,  albite  from  the  Dauphine,  and  a  specimen  of  wollas- 
tonite fiom  Sweden.  These  were  heated  in  fine  powder  with  solu- 
tions of  sodium  hydrate  of  different  strengths,  and  also  with 
solution  of  sod'c  carbonate.  In  the  case  of  sodium  hydrate, 
microlin  lost  14.693  per  cent,  in  strong  solution  and  7.453  in  weak 
solution.  Albite,  under  the  same  treatment,  lost  23.1  per  cent, 
and  9.472  per  cent,  respectively.  The  solutions  contained  both 
silica  and  alumina.  With  sodic  carbonate  solution  albite  lost 
1.785  per  cent. 

In  the  case  of  wollastonite  the  sodium  hydrate  acts  as  a  solvent 
of  the  whole  mineral. 

On  Pentath ionic  Acid.  {Part  IL)  By  Watsox  Smitu  and 
T.Takamatke.   'Vol.  XL,  p.  162. 

This  paper  opens  with  a  defence  of  the  criticisms  of  V.  Lewes' 
Spring  and  Th.  Curtius  upon  the  authors'  previous  paper  upon  this 
topic.  The  authors  give  a  number  of  details  of  experiments  made 
to  establish  their  position.  They  have  proved  "  that  the  attempt  to 
neutralize  pentathionic  acid  with  alkaline  earth  carbonates  simply 
results  in  the  formation  of  tetrathionates,  with  separation  of  sul- 
phur." They  further  "conclude  that  on  partial  saturation  of  a 
pentathionic  acid  solution  with  an  alkali,  say  potash,  we  may  get 
a  certain  amount  of  potassium  peutathionate  formed,  together  with 
the  realization  of  Stingl  and  Morawski's  equation,  5  H,S^O^  +  10 
KOH  =  5  K,Sp,  +  5  S  +  10  H,0. 
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On  Some  Gonstitnents  of  Resin  Spirit.    By  G.  Habkis 

Morris,  F.C.S.     Vol.  XL,  p.  167. 

The  product  obtained  from  the  lower  fractions  of  resin  spirit 
after  standing  some  time  with  water  in  large  fla^ks  is  the  subject  of 
this  paper.  The  water  solution  yields  upon  evaporation  colorless 
crystals  of  the  composition  C^H,^0,H,0,  and  with  a  vapor  density 
63.6.  The  crystals  are  readily  soluble  in  alcohol,  ether,  beuzole. 
Heated  they  begin  to  sublime  at  100^  C,  giving  off  water.  The 
dehydrated  body  melts  at  89.5  and  boils  at  195.6®  C.  without  decom- 
position. The  water  solution  is  neutral  to  test  paper,  and  is  not  pre- 
cipitated by  basic  lead  acetate  and  amraonio-silver  nitrat§.  The 
crystals  warmed  with  hydrochloric  acid  and  added  to  alcohol  give 
a  fine  rose  color,  which  is  very  characteristic. 

The  crystals  are  obtained  in  the  largest  quantity  from  the  frac- 
tion boiling  between  100 — 105°  C,  although  the  fractions  from  94 
—160**  C.  yield  crystals. 

A  hydrocarbon  from  resin  spirit  boiling  at  103 — 104°  C.  was 
examined  and  found  to  be  a  heptine  with  a  vapor  density  of  94.23. 
By  the  action  of  nitric  acid  a  dinitro-heptylene  was  obtained  hav- 
ing the  formula  C,H,,  (NO,),;  it  is  easily  soluble  in  alcohol,  ether, 
and  benzole,  and  insoluble  in  water.  It  melts  at  182°  C.  The 
other  products  of  the  action  of  nitric  acid  upon  heptine  are  car- 
bonic dioxide,  formic,  acetic,  butyric,  and  succinic  acids. 

With  potassic  dichromate  heptine  gives  carbonic,  dioxide,  and 
acetic  acids.  With  potassic  permanganate  it  gives  an  acid  not  yet 
examined,  and  no  carbonate. 

The  crystals  mentioned  above  give  with  nitric  acid  the  same  pro- 
ducts as  the  hydrocarbon,  except  formic  acid.  The  dehydrated 
crystals  are  considered  to  be  metbylpropylallyleneglycol.  These 
gave  the  diacetate  C,Hj,  (C,II,0,),,  which  crystallizes  in  square 
plates,  melting  at  68.5°  C,  and  very  soluble  in  alcol\ol,  ether,  and 
benzole. 

A  bromine  compound  C,Hj,Br^  was  also  formed  from  an  aque- 
ous solution  of  the  crystals;  and  by  passing  gaseous  hydriodic  acid 
into  the  hydrocarbon,  C,H,I  or  moniodide  was  formed. 

On    the   Preparation    of    Diethylnaplithylamine.     By 

Bernard  E.  Smith.     Vol.  XL.,  p.  180. 

This  body  is  best  prepared  by  heating  10  parts  of  naphthylamime 
and  15  parts  of  ethylbromide,  WMth  a  small  quantity  of  ethyl  alcohol 
to  dissolve  the  naphthylamine,  in  a  sealed  tube  for  8  hours,  at  120^ 
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C.  After  purification,  diethylnaphthylamine  is  a  pale  straw-colored 
oil,  boiling  at  290°  C,  and  darkening  on  exposure  to  light  and  air. 
Analysis  gave  carbon  84.18  and  84.25,  hydrogen  8.78  and  8.97, 
nitrogen  7.25  and  7.33  per  cent. 

Diethylnaphthylamine  hydrochloride  is  formed  by  adding  hydro- 
chloric acid  to  the  base.  The  double  platinum  salt  has  the  formula 
(C,JI,  (C,HJ,  HCl),  Pt  CI,.  Nitroso-diethylnaphthylamine  is 
formed  by  adding  sodic  nitrite  to  a  glacial  acetic  acid  solution  of 
the  base.  It  crystallizes  in  reddish-golden  scales,  soluble  in  ether, 
alcohol,  and  benzine,  and  melting  at  166^  C. 

On  thc«Action  of  Sulphuric  Acid  Upon  Diethylnapthyla- 
mine  at  High  Temperatures.  By  Bernard  E.  Smith,  Vol. 
XL.,  p.  182. 

Author  heated  20  grms  of  the  base  with  20  grms  of  sulphuric 
acid  for  eight  hours,  at  190-210°C.  After  adding  excess  of  barium 
hydrate,  and  decomposing  the  barium  salt  with  hydrochloric  acid,  the 
solution  was  mixed  with  excess  of  ammonia,  which  gave  a  white 
flocculent  preciptate.  This  precipitate,  crystallized  from  alcohol, 
gave  colorless  needles,  blackened  by  light  and  air.  This  body  melts 
at  190®C,  and  distills  at  above  360^C  without  change.  Analysis  gives 
(C,HJ,  N.C^ JI..C,JI.>r  (C,IIJ,  as  the  formula.  It  is  very  soluble 
in  hot  alcohol,  not  very  soluble  in  ether,  but  readily  so  in  benzine 
and  chloroform.  The  hydrochloride  is  readily  formed  from  the 
base. 

The  solution  from  the  barium  precipitate  above  mentioned,  gave 
an  acid  with  the  formula,  IIOO,SC,,H.N  (C,HJ  ,SO,OII. 

On  the  Action  of  Carbon  Oxydichloride  {Phosgene  gas) 
upon  Diethylnaphthylamine.  By  Bernard  E.  Smith.  Vol. 
XL.,  p.  185. 

The  base  was  dissolved  in  dry  benzine,  and  the  solution  saturated 
with  phosghene  gas  ;  a  white  crystalline  mass  separated  out,  which^ 
after  evaporating  the  benzine,  was  treated  with  hot  water,  and 
dilute  hydrochloric  acid.  The  latter  only  dissolved  out  the  hydro- 
chloride of  the  original  base.  The  insoluble  residue  was  dissolved 
in  alcohol  and  crystallized.  Fractional  distillation  gave  three  dis- 
tinct bodies:  1.  Colorless,  transparent  body,  crystallizing  in  quadratic 
prisms,  melting  at  70^  C;  with  the  formula  C0C1.C.H,  N(C,HJ,. 
2.  A  colorless,  crystalline  body,  crystallizing  in  hexagonal  prisms, 
melting  at  225^0,  and  isomeric  with  the  first  body.     3.  A  colorless 
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crystalline  body,  crystallizing  in  rhombs  with  high  refracting  power, 
and  melting  at  130°C,  and  containing  no  chlorine. 

By  the  action  of  the  bodies  containing  chlorine  upon  the  original 
base,  a  compound  like  the  third  body  C^^H^^  ^fi^  ^^  obtained. 

Contributions  to  tlie  Chemical  History  of  the  Arom- 
atic Derivations  of  Methane.  By  Raphael  Meldola.  Vol- 
XL.,  p.  187. 

Author  gives  the  results  of  the  action  of  benzyl  chloride  upon 
diphenylamine.  He  concludes  that  the  crude  products  of  the  action 
are  derivations  of  triphenylmethane  and  diphenylmethane.  An 
account  of  the  preparation  of  diphenylamine  green  on  a  large  scale 
is  given,  and  the  formation  of  an  alkaline  salt  of  its  sulphonic  acid* 
The  crude  product  was  called  "Viridine,"  and  the  salt  of  the 
sulphonic  acid  an  "  alkaline  green.  The  constitutional  formula  of 
the  hydrochloride  is  given,  and  the  empirical  C,jH^jN,Cl.  The 
formula  of  the  base  was  found  to  be  C„Hg„N,0.  Author  mentions 
other  methods  of  obtaining  the  green  coloring  matter ;  and  com- 
pares its  absorption  spectrum  with  the  absorption  spectra  of  methyl 
and  malachite  green.  In  speaking  of  the  sulphonic  acids  of 
diphenylamine,  the  author  mentions  two  of  them,  a  mono-  and  a 
di-sulphonic  acid.  The  chloride  separates  from  the  alcoholic  solu- 
tion, containing  hydrochloric  acid,  in  a  granular  state  ;  and  the 
base  separates  from  the  alcoholic  solution,  on  adding  ammonia,  as  a 
gummy  mass  which  becomes  solid. 

Of  the  derivations  of  diphenylmethane  formed  simultaneously 
with  diphenylamine  green,  the  author  mentions  a  white  amorphous 
powder,  melting  about  89^C.,  and  giving  no  color  upon  oxidatioo. 
This  proved  to  be  phenylamidodiphenylraethane  C,^H,^N.  It  is 
soluble  in  benzine,  chloroform,  etberand  carbon  disulphide  ;  insolu- 
ble in  glacial  acetic  acid,  alcoliol  and  acetone. 

By  heating  diphenylamine  with  two  molecules  of  benzyl  chloride 
and  zinc  chloride,  the  author  obtained  benzyl  -  phenylamido- 
diphenylme thane  C,j^II„N. 

By  the  action  of  benzyl  chloride  upon  aniline,  the  author 
dibenzylamido-diphenyl-methane  C^^H^^N,  which  resembles  the 
above-mentioned  bodies  in  appearance,  is  less  soluble  in  benzine  and 
tolerene,  and  its  solutions  give  blue  fluorescence. 

The  preceding  reaction  repeated  with  acetanilide  shewed  replace- 
ment of  the  acetyl  group  by  benzyl.  All  the  diphenylmethane  deri- 
vations in  this  paper  are  white  amorphous  powders.     The  paper  is 
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full  of  the  most  interesting  theoretical  considerations  and  constitu- 
tional formula}. 

Contributions  to  the  Chemistry  of  Cerium  Compounds. 

By  W.  N.  Hartley,  F.  R.  S.  E.     No.  XL.,  p.  202. 

Author  prepared  pure  cerium  salts  by  two  methods,  that  of 
Mosander  and  that  of  Bunsen  and  Bahr.  The  purity  of  the  salts 
was  determined  by  comparing  photographs  of  spectra  of  10  per 
-cent,  solutions  of  cerium,  didymium,  and  lanthanum,  on  the  same 
plate. 

A  very  delicate  test  for  cerium  is  given  thus:  To  the  solution  to 
be  examined,  either  neutral  or  slightly  acid,  add  ammonia  acetate 
and  a  little  hydrogec  peroxide.  Much  cerium  if  present  gives  a 
brown  color,  and  shaking  precipitates  gelatinous  eerie  acetate. 
With  a  small  quantity  of  cerium  the  liquid  turns  yellow  without  a 
precipitate  forming.  By  this  method  one  part  of  cerium  can  be 
separated  from  100,000  parts  of  liquid. 

The  preparation  of  cerous  phosphate  is  best  performed  by  adding 
sulphurous  acid  to  the  cerous  solution,  and  then  adding  an  acidified 
solution  of  sodium  phosphate;  gently  warming  causes  the  precipi- 
tate to  settle  rapidly.  The  precipitate  is  white,  and  dries  to  a 
porcelain-like  mass,  very  hard  to  pulverize.  Author  makes  the  com- 
position CePO,,  2  H,0. 

Ceric  phosphate  was  prepared  from  solutions  of  eerie  nitrate  and 
sulphate,  and  although  the  conditions  were  varied  the  composition 
was  the  same,  and  the  author  concludes  that  there  is  but  one  ceric 
ortho-phosphate  (Ce  OJ^  (^,0,),. 

Tne  Analysis  of  Bhabdophane^  a  New  British  Mineral. 

By  W.  H.  Hartley,  F.  R.  S.  E.     No.  XL.,  p.  210. 

The  mineral  has  the  general  composition  RjO,.  P,0^.  2  H,0,  in 
which  Ce,  Di,  La,  or  Yt  may  wholly  or  in  part  replace  each  other. 
Author's  analysis  gave  water  (loss  on  ignition)  9.34 — silica  0.36— 
AljOj,  Fe,0,,  with  P^O^  0.21 — magnesium  phosphate  1.09 — cerous 
oxide  23.19 — lanthanum  and  didymium  oxides  34.77 — yttrium  oxide 
2.09 — phosphoric  anhydride  24.77  per  cent.  Author  gives  the  results 
of  a  most  careful  search  for  yttrium,  with  tables  of  the  lines  obtained 
in  the  spectrum,  using  a  Rutherford's  grating  with  17,460  lines  to 
the  inch.  There  was  a  complete  absence  of  lines  attributable  to 
erbium ;  but  there  were  four  lines  in  green  which  the  author  could 
not  connect  with  any  known  element. 
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This  is  the  first  instance  on  record  of  yttrium  being  found  in  any 
British  mineral. 

On  Benzyl-Phenol  and  its  Derirations.  {Part  II.)  Br 
Edward  H.  Rknxie,  M.A.,  B.Sc.     No.  XL.,  p.  220. 

Author  describes  the  following  bodies  :  Benzyl-phenol — stdphanic 
acid ;  not  obtained  in  a  pure  state  as  it  loses  weight  at  100^  C  and 
partially  decomposes.  Mojio-nitro-bemyUpJienoly  golden  yellow 
prisms,  melting  at  74-75  C<^,  volatile  in  steam,  llie  potassiam 
derivative,  in  needles,  have  a  brick-red  color.  Amidohenzyl^phenol; 
the  hydrochloride  forms  glistening  scales,  which  are  unstable. 
DinitrO'benzyl-phenol ;  crystallized  from  alcohol;  it  melts  at 
87-88^  C.  The  potassium  derivative  crystallizes  in  orange  needles 
and  yields  benzoic  acid  with  chromic  liquor.  Para-nitro-bemoic 
acid  was  obtained  by  oxidizing  trinitro-benzyl-phenol  with  chromic 
liquor  ;  it  melts  at  238**  C.  Nitro-brovio-benzyl-phcnol  prepared 
from  potassium  bromo-benzyl*phenol-sulphonate  and  crystallized 
from  alcohol,  gives  brilliant  yellow  scales,  melting  at  64-65^  C 
The  potassium  derivative  crystallizes  in  brilliant  red  scales.  The 
above  sulphonate  may  also  be  prepared  from  nitro-benzyl-phenol- 
sulphonate  by  treating  with  bromine  in  a  glacial  acetic  acid  solution. 
Several  other  ways  of  preparing  this  body  are  also  given.  By 
acting  on  the  above-mentioned  nitro-bronio  compound  with  nitric 
2LC\d,  Dinitrobromphefwl  was  obtained,  which  melts  at  118^  C.j  and 
crystallizes  from  alcohol  in  fine,  pale  yellow  needles. 

In  discussing  the  constitution  of  benzyl-phenol  and  its  derivations 
the  author  gives  the  results  of  experiments  upon  the  oxidization  of 
benzyl-phenol-methyl  ether.  From  this  ether  he  obtained  Methoxy- 
bemop?ieno7ie  in  ^four-sided  prisms,  melting  at  Gl-62^  C.  From 
paraoxybenzophenone  and  methyl  iodide  he  obtain  the  same  body, 
and  hence  concludes  that  it  is  paramethoxybenzophenone,  and  that 
it  proves  that  benzyl-phenol  is  a  para-derivative. 


Abstracts  from  Beriehte  der  Deutsehm  OhemiscTien  Oesellfchaft,  by  L.  H.  Fried- 

burg. 

Bromo-substitution  Products    of  Sebacylic  Acid.     Fr. 

Ganttkr  and  Carl  Hell.  (Vol.  XV.,  p.  142.)  It  seems,  accord- 
ing to  these  researches,  that  red  phosphorus  acts  "  catalytically." 
between  bromine  and  sebacylic  acid. 
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Synthesis  of  the  Homologous  Phenols.    Ad.   Liebmann 

(Vol.  XV.,  p.  150.)  Preparation  of  isobutyl-phenol,  amyl-phenol, 
butyl-phenol,  and  benzyl-phenol. 

Determination  of  Sulphurous  Acid  in  Wine.    B.  Haas. 

(Vol.  XV.,  p.  154.) 

Lecture   Experiments.    Max.  Rosbnfeld.    (Vol.  XV.,  p. 

160.)  Use  of  glass  tubes  for  showing  the  decomposition  of  water 
by  red-hot  iron. 

Decomposition  of  steam  by  magnesium. 

Combustion  of  ammonia  in  oxygen. 

On  the  EtheriJBcation  of  the  Oxyacids.    N.  Menschutkix. 

(Vol.  XV.,  p.  162.) 
A  Synthesis  of  Thymol  out  of  GuminoL    Oscar  Wid- 

MANN.  (Vol.  XV.,  p.  166.)  Cuminol  is  transformed  into  nitro- 
cuminol,  the  latter  treated  with  phosphorus  pentachloride,  is 
'Changed  into  nitro-cymylen-chloride;  zinc,  and  sulphuric  acid  as 
reducing  agents,  hydrogenizing  the  nitro-chloro  compound  intp 
cymidin.  Nitrite  of  potash  then  transforms  the  cymidin  into 
nitrosothymol,  which  was  proved  to  be  identical  with  nitrosothy- 
mol,  prepared  from  thymol  and  nitrous  acid  in  the  same  manner  as 
previously  indicated. 

This  is  the  first  synthesis  of  a  derivative  of  thymol,  hence  of 
thymol. 

Preparation  of  Succinic  Acid  from  Tartaric  Acid  by  Fer- 
mentation. F.  KoNiG.  (Vol.  XV.,  p.  172.)  The  fermenting 
liquid  is  a  solution  of  tartrate  of  ammonia.  Acetic  and  formic 
acids  are  formed  in  varying  quantities,  also  carbonate  of  ammonia. 
The  process  is  recommended  as  a  good  one  for  making  succinic 
acid,  even  on  a  large  scale. 

Preparation  of  Coloring  Matter  by  the  Reaction  of 
Aromatic  Nitro-substances  on  Phenols  and  on  Poly-atomic 
Alcohols  in  Presence  of  De-hydrating  Agents.    Heinbich. 

Bbunneb.  (Vol.  XV.,  p.  174.)  A  representative  of  the  first- 
mentioned  series  is  prepared  by  reaction  between  resorcin  and 
nitrobenzol.  Of  the  second  class  two  combinations  have  been 
formed,  respectively  from  erythrit  and  nitro-alizarine,  and  cane 
sugar  and  nitro-alizarine. 
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Oxy-propyl-toluidin.    R.  F.  Morley.    (Vol.  XV.,  p.  179.) 
Mono-phenyl-boro-chloride  and  some  of  its  Deriyatiyes* 

A.  MicHAELis  and  P.  Beckeb.  (Vol.  XV.,  p.  180.)  The  mono- 
phenyl-boric  acid  has  only  a  mild  toxic  influence  upon  the  human 
system,  while  it  is  comparatively  poisonous  for  lower  organisms^ 
bacteria,  <fcc.  The  free  acid  is  about  ten  times  stronger  as  an  anti- 
septic than  its  sodium  salt. 

OnTolyl-Methyl-Keton.    A.  Michaelis.    (Vol.  XV.,  p.  185). 

Reaction  between  the  additional  products  of  Chinolin 
plus  halogen-alkalies  and  oxide  of  silyer.     W.  Lacoste. 

(Vol.  XV.,  p.  186). 

Isolation  of  basic  compounds,  corresponding  to  a  quarternary 
oxide  of  ammonium,  by  means  of  the  above  named  reaction. 

Reaction  of  Dimethyl-phenyl-phosphine  upon  Bromide  of 
Ethylene.    L.  Gleichmann,    (Vol.  XV.,  p.  198). 

Researches  on  the  Laws  of  substitution  in  the  Naphtha- 
lene series,    Henby  E.  Abmstbong.     (Vol.  XV.,  p.  200). 

Formation  of  basic  compounds  from  acido-amides.     O. 

Wallach.     (Vol.  XV.,  p.  208). 

Influence  of  heat  upon   Thio-formanilide.     W.  W.  I. 

NicuoL.     (Vol.  XV.,  p.  211). 

Syntheses  by  means  of  Phenyl-acetylene  and  its  deriva- 
tives. Adolf  Baeyeb  and  Ludwig  Landsbebg.  (Vol.,  XV.,  p. 
212). 

On  the  question  of  identity  between  the  coloring  matter 
of  the  Sophora  Japonica  Capparls  Spinosa  and  Ruta  Grav- 
eolens,  with  Quercitrin  and  Quercetin.  P.  Foebsteb.  (Vol. 
XV.,  p.  214). 

Decomposition  of  mono-halogenized  crotonic  acids  by 
alkalies.     R.  Fbiedbich.     (Vol.  XV.,  p.  218). 

Analyses   of  some  Nephrites  of  Lake  Dwellings.     K. 

Seubkrt  and  G.  Link.     (Vol.  XV.,  p.  219). 

The  proportions  of  silicic  acid  to  bases  and  to  water  lead  to  the 
general  formula  R"  Si  O3  of  the  group  of  hornblende.  They, 
therefore,  belong  to  the  group  of  veritable  nephrit  (Cacholong  of 
Rammelsberg):  occurrence:  Maurach  on  the  Bodensee. 
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On  rendering  oxygen  actiye.    Moritz  Trattbe.    (Vol.  XV., 

p.  222). 

Palladium-hydrogen  shaken  with  water  and  oxygen  (air)  yields 
immediately  and  abundantly  peroxide  of  hydrogen.  The  oxidiz- 
ing effects  of  palladium-hydrogen  in  presence  of  oxygen  and 
water  are  not  directly  caused  by  the  former,  but  almost  exclusively 
by  the  peroxide  of  hydrogen  generated.  Potassium  iodide  starch 
mixture  is  excepted.  Peroxide  of  hydrogen  does  not  turn  this 
blue,  while  palladium-hydrogen  and  oxygen  do.  Here  palladium 
transfers  the  oxygen  from  peroxide  of  hydrogen  to  the  iodide  of 
potassium.  Nascent  hydrogen  is  not  able  to  render  oxygen  active 
by  splitting  its  molecules. 

On  Anthramin.  C.  Liebkrmann  and  A  Bollbrt.  (Vol. 
XV.,  p.  226). 

Anthramin  is  Liebermann's  name  for  the  same  compound,  which 
Roemer  calls  anthracylamin=Cj4  H^  NH^,  and  which  has  been 
found  simultaneously  by  both  gentlemen,  independent  of  each 
other,  in  the  same  laboratory.  Anthramin  is  prepared  from  anthrol 
by  amidizing  it  with  acetamid  in  a  closed  tube  at  +  280®  C,  and 
subsequent  distillation  of  the  products  of  the  reaction  with  potas- 
sium hydrate  and  water.     Yield :  Twenty  per  cent  of  the  anthrol. 

Cause  of  Jorissen's  reaction  for  Fusel  Oil.    K.  Foerster. 

(Vol.  XV.,  p.  230). 

Fusel  oil,  heated  with  aniline  and  hydrochloric  acid,  produces  a 
beautiful  red  coloration  of  the  mixture.  On  this  fact  Jorissen  has 
founded  a  method  for  testing  common  alcohol  for  fusel  oil  (pro- 
duced by  fermentation). 

Foerster's  investigation  shows  that  this  coloration  is  due  to  an 
impunty,  and  that  neither  fimylic  alcohol  nor  its  homologues  cause 
the  reaction. 

The  impurity  was  found  to  be  furfurol,  of  which  the  property  of 
producing  color-reactions  with  bases  of  the  aromatic  series  is 
well  known. 

The  combinations  of  Benzo-tri-chloride  with  aromatic 

Bases.  Oscar  Doebner.  (Vol.  XV.,  p.  232). — The  author  pub- 
lished, some  time  ago,  his  researches  on  the  action  of  benzotri- 
chloride  and  phenols,  as  well  as  on  tertiary  aromatic  bases,  now  he 
deals  with  the  primary  and  secondary  aromatic  bases,  beginning 
with  aniline.  New  dyeing  substances  are  among  the  results  of  this 
investigation 
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Abstracts  from  the  Chmptes  Rendus,  by  A.  Bourgougnon. 

Double  Salts  formed  by  the  Haloid  Salts  of  Mercury. 

By  M.  Berthelot.     (No.  7,^eb.  13th,  1882. 

Researches  upon  the  Nitrogenized  Acids  derired  from 

the  Acetones.     By  G.  Chancel.     (No.  7,  Feb.  13th,  1882). 

By  the  action  of  nitric  acid  upon  propion  and  upon  butyron, 

ethylnitrous  acid,  CH,, — C  N,  O^  H,  and  propylnitrous  acid,  C,  H^ — 

CN,  O^  H,  are  formed.     These  two  compounds  are  identical  with 

dinitro-ethan  and  dinitro-propan.     The  characteristics  of  all  these 

nitrogenized  acids  is  the  univalent  group 

(-NO, 
C^N,  O,  H  =  C»j— NO, 

of  which  the  saturation  is  completed  by  one  atom  of  hydrogen 

(methylnitrous  acid)  or  by  an  alcoholic  radical;  the  general  formula 

of  alkylnitrous  acids  is  then 

Cn  Hn+1 
C  N,  O,  H 

By  the  action  of  reducing  agents  the  group  C  N,  O^  H  is  trans- 
formed into  ammonia,  hydronylamin  and  C  O  O  H,  characteristics 
of  the  organic  acids. 

The  formation  of  alkylnitrous  acids  by  the  action  of  nitric  acid 
upon  the  acetones  is  represented  as  follows  : 

C,H.,0  +  2N0.H  =  C,H.N,0.  +  C,H,0.  +  H, 


■V- 


Biityron.  Propylnitrous  acid. 

Amyhiitrous  acid,  C^  H^ — CN  O^  H.  Pentyl  or  amylnitrous 
acid  is  obtained  by  the  reaction  oi  nitric  acid  upon  normal  capron. 

Amylnitrite  of  Potassium,  C^  H,  —  CN,  O^  K  ;  yellow  needles  of 
fatty  appearance. 

Amylnitrate  of  Silver,  C^  H, — CN,  O^  Ag  is  like  the  potassium 
salt,  but  less  soluble. 

BiUylnitrous  amd,  C,  H^ — CN^,  O^  H.  Obtained  by  the  action 
of  nitric  acid  upon  the  most  volatile  part  of  crude  capron,  distilling 
at  175°  C.  Uncolored  liquid,  heavier  than  water,  transformed  into 
normal  butyric  acid  by  reduction. 

Butylnitrite  of  Potassium,  C,  H^ — C  N,  O^  K.     Yellow  prisms. 

BiUylnitrite  of  Silver,  C,  H^ — C  N,  O^  Ag.  Crystalizes  with  diffi- 
culty from  a  warm  saturated  solution. 

Herylnitrous  acid,  C^  H  — C  N,  O^  H.  Obtained  by  the  action 
of  nitric  acid  upon  methylenanthol, 

or  hexylraethylacetone,  C^  H„ — C  O — C  H, 
potassium  salt  C,  H,,— C  N,  O,  K 

silver  salt  C,  H^^— C  N,  O,  Ag. 


PROCEEDINGS    OF    THE   AMERICAN    CHEMICAL 

SOCIETY. 

Room  1,  University  Building ,  Nl  Y, 

The  last  regular  meeting  was  held  Friday,  October  6,  1882.  The 
me#ting  was  called  to  order  at  8.45  P.  M.,  Mr.  P.  Casamajor  in  the 
chair. 

The  minutes  of  the  previous  meeting  were  read,  but  as  there  was 
not  a  quorum  present,  they  could  not  be  acted  upon. 

After  which,  the  first  paper  of  the  evening,  "  On  the  fractional 
dehydration  of  Ammonium  Alum  and  the  Atomicity  of  Alumin- 
ium," by  Prof.  J.  W.  Mallet,  was  read. 

This  paper  describes  a  large  number  of  interesting  experiments, 
which  go  to  show  that  Aluminium  is  either  a  triad  or  pentad. 

After  some  remarks,  the  second  paper  "  On  the  determination  of 
Sulphur  in  Gas,"  by  Mr.  A.  P.  Hallock,  was  read. 

Mr.  Hallock  stated  that  he  used  dehydrated  sulphate  of  copper  for 
the  estimation  of  H,  S. 

The  apparatus  used,  consisted  in  a  series  of  U  tubes;  the  gas 
being  allowed  to  pass  through  them  for  a  certain  length  of  time. 

Dr.  Grothe  then  inquired  whether  the  above  gas  contained  any 
Ammonia  ?    Mr.  Hallock  stated  that  it  did,  but  only  in  traces. 

Dr.  Grothe  further  asked  whether  the  above  gas  contained  any 
acetylene  ?  Mr.  Hallock  replied  that  there  was  none.  Upon  which 
Mr.  Casamajor  remarked  that  possibly  sheet  rubber  would  remove 
small  traces  of  hydrocarbons. 

Mr.  Elliott  then  stated  that  the  Municipal  Gas  contains  no  other 
hydrocarbons  than  C  H^,  and  that  this  is  not  absorbed  by  the  dehy- 
drated sulphate  of  copper. 

He  further  stated  that  all  the  sulphur  in  water  gas  is  in  the  shape 
of  sulphuretted  hydrogen. 

Some  remarks  about  the  combustion  of  sulphur  in  gas,  lead  to  a 
lively  discussion,  in  which  Mr.  Elliott  stated  that  the  H,  S  was  all 
burnt  to  H,  S  O^,  while  Dr.  Grothe  and  Mr.  Casamajor  insisted  that 
S  O,  is  likewise  formed. 

The  following  gentlemen  were  then  nominated  : 

Prof.  Cuthbert  P.  Conrad,  regular  member.  Proposed  by  J.  W, 
Mallet,  E.  Waller  and  James  H.  Stebbins,  Jr. 

Ervin  von  Wilmouski,  regular  member.  Proposed  by  James  H. 
Stebbins,  Jr.,  Wm.  Rupp  and  Dr.  Grothe. 
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Alfred  L.  Beebe,  regular  member.  Proposed  by  J  B.  Mcintosh, 
A.  L.  Colby  and  A.  H.  Elliott. 

John  Cawley,  regular  member.  Proposed  by  James  H.  Stebbins, 
Jr.,  A.  H.  Elliott  and  P.  Casamajor. 

N.  Hathaway,  regular  member.  Proposed  by  E.  Waller,  Wm. 
Rupp  and  C.  E.  Munsell. 

Geo.  Leguin,  associate  member.  Proposed  by  Nelson  H.  Darton, 
James  H.  Stebbins,  Jr.,  and  Wm.  Rupp. 

John  G.  Macfarlan,  associate  member.  Proposed  by  P.  Casa- 
major, James  H.  Stebbins,  Jr.,  and  A.  H.  Elliott. 

Dr.  Waller  then  stated  on  behalf  of  the  committee  on  papers, 
that  the  lack  of  MS.  produced  much  trouble,  and  he  invited  the 
members  to  assist  said  committee,  by  supplying  as  much  MS.  or 
abstracts  as  possible. 

There  being  no  further  business  the  meeting  adjourned. 

JAMES  H.  STEBBINS,  Jr., 

Hecording  Secretary. 


Laboratory  Notes.— By  E.  Waller. 

PRECIPITATION   OP   BARIUM   SULPHATE. 

I  have  frequently  observed  that  solutions  of  barium  chloride 
:seem  to  dissolve  more  air  or  carbon  dioxide  than  most  other  solu- 
tions used  as  reagents,  so  much  so  that  the  addition  of  a  cold 
barium  solution  to  a  boiling  solution  causes  a  brisk  evolution  of  gas 
comparable  with  the  effervescence  due  to  the  addition  of  acid  to  a 
•carbonate.  When  a  sulphate  is  present  in  the  solution  to  which 
cold  barium  chloride  solution  has  been  added,  even  though  the 
sulphate  solution  may  have  been  boiling,  the  precipitate  separates 
in  a  very  finely  divided  condition,  which  gives  much  trouble  in 
filtering,  as  the  precipitate  is  so  fine  as  to  pass  through  the  pores  of 
a  filter,  and  takes  very  long  to  settle. 

If  the  barium  solution  is  boiled  for  a  few  minutes  before  adding 
it,  this  phenomenon  does  not  occur.  The  conclusion  seems  to  be 
that  the  gases  dissolved  by  the  barium  solution  play  an  important 
part  in  the  matter  of  the  separation  of  the  precipitate.  Other 
chemists  have  evidently  experienced  the  same  trouble,  for  I  have 
iound  recommendations  in  the  literature  to  add  a  pinch  of  starch  to 
the  solution,  and  also  more  recently  the  addition  of  a  little  silver 
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nitrate,  the  Ag  CI.  being  subsequently  dissolved  out  by  ammonia, 
both  having  the  same  object  in  view, — to  cause  the  barium  sulphate 
to  separate  promptly  in  a  form  suitable  for  filtration  and  washing. 

However,  by  boiling  both  barium  and  sulphate  solutions  for  a  few 
minutes  separately  and  mixing  them  when  boiling  hot,  then  boiling 
the  mixture  for  a  few  minutes  and  finally  allowing  it  to  stand  on 
the  water-bath,  the  precipitate  will  settle  completely  in  about  half 
an  hour. 

PECULIAR  REACTION  WITH  LEAD  ACETATE. 

Many  of  the  members  of  the  Society  will  remember  a  conver- 
sazione of  the  Society  which  was  held  at  the  laboratory  of  our  late 
fellow  member,  Dr.  Lipps.  Among  other  interesting  things  shown 
us  was  the  preparation  of  Dr.  Lipps'  "dextrin  reagent,"  where 
litharge  was  added  to  solution  of  lead  acetate,  and  the  mixture 
heated  to  about  55°C.,  when  it  thickened  up,  owing,  no  doubt, 
to  the  formation  of  some  of  the  extremely  basic  lead  compounds. 
The  reaction  is  such  a  peculiar  one  that  I  have  thought  it  worthy 
to  be  placed  on  record,  which  Dr.  Lipps  failed  to  do  during  his  life- 
time. 

To  obtain  the  reaction,  take  a  cold  saturated  solution  of  lead  ace- 
tate, warm  to  50  or  60°C.,  and  add  litharge  little  by  little, 
stirring  it  in  vigorously.  At  a  certain  point  the  mixture  suddenly 
thickens,  and  in  a  few  minutes  becomes  so  solid  that^the  vessel  may 
be  inverted  without  spilling.  After  standing  for  a  short  time  the 
mass  may  be  extracted  with  water,  and  the  solution  constitutes  the 
"  dextrin  reagent."  This  reagent,  when  boiled  with  solutions  con- 
taining dextrin,  gives  a  white  precipitate.  According  to  .Dr. 
Lipps  100  parts  of  this  precipitate,  when  thoroughly  dried,  corre- 
sponds to  35  parts  of  dextrin. 

The  compound  formed  is  probably  the  sexbasic  lead  acetate 
described  by  Berzelius  (Ann.  Chim.,  XCIV.,  296),  containing — 

Acetic  acid 5.7  per  cent. 

Oxide  of  lead 91.3       " 

Water 3.0       " 

In  Berzelius'  description  of  the  preparation  of  this  acetate,  ammo- 
nia was  used  to  withdraw  a  portion  of  the  acid  from  its  combination 
with  the  lead.  In  Allen's  Commercial  Handbook,  p.  318,  the  use 
of  lead  acetate  to  which  ammonia  has  been  added  is  mentioned  as  a 
reagent  for  dextrin.    The  compound  formed  is  probably  the  same. 
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LatN)ratory  Notes. — By  Jamss  H.  SrsBBiKSy  Jb.,  S.  B.,  F,  C.  S. 

ANALYSIS   OF  GALENA   FROM   NEWBUBTPOBT,  MASS. : 

This  ore  was  said  to  be  rich  in  silver ;  however,  upon  analysis, 
only  a  trace  could  be  found,  while  the  percentage  of  PbS  is  quite 
large. 

The  composition  of  this  ore  may  be  seen  from  the  following  fig- 
ures : 

Si  O, 0.40 

PbS 98.80 

Sb,  S, 0.40 

FeS 0.15 

Ag.  trace 

Total 99.75 

Its  appearances  closely  resembled  ordinary  galena,  having  a  cubic 
cleavage  and  coarse  structure.  Hardness  about  2.5  ;  lustre,  metal- 
lic ;  and  streak,  lead  gray. 

ANALYSIS  OF  PYRRHOTITE  FROM  CLAYTON,  N.  Y.: 

This  ore  was  handed  to  me  to  be  tested  for  gold,  but,  upon 
analysis,  no  gold  was  revealed. 

Its  appearance  was  massive  and  amorphous.  Hardness,  about 
3.5 — 4  ;  lustre,  metallic  ;  color,  between  bronze-yellow  and  copper- 
red.  Several  of  its  sides  were  tarnished.  Streak,  dark  grayish 
black.  It  was,  moreover,  strongly  magnetic  when  reduced  to  a  fine 
powder. 

Composition. 

Si  O, 3.30 

Fe.   58.03 

S 38.26 

P,  O,  trace 

Total 99.59 

According  to  theory,  it  should  have  the  following  composition  : 

Calculated  for  JFh^S^. 
Sulphur 39.5 

Iron 60.5 

Total 100.0 

It  will,  therefore,  be  observed  that  the  above  ore  deviates  but 
dightly  from  theory. 


ANALYSES  OF  THE  CALCULI  IN  THE  "  WOOD  "  MUSEUM 

OF  BELLEVUE  HOSPITAL. 

By  a.  Boubgougon. 

In  1867  the  late  Dr.  Jas.  R.  Wood  deeded  to  the  City  of  New 
York  a  most  complete  and  valuable  collection  of  anatomical  speci- 
mens. Among  other  curiosities  there  were  many  calculL  Some  of 
these  deserve  particular  attention,  from  the  fact  that  they  have  been 
removed  by  Dr.  Wood;  others  because  of  their  size  or  compo- 
sition. 

A  classification  of  the  specimens  could  not  be  made  unless  analysis 
had  determined  their  composition,  and  with  this  view  they  were 
submitted  to  chemical  tests. 

As  chemists,  especially  those  interested  in  physiological  chem- 
istry, may  not  be  aware  of  the  existence  of  this  Museum,  the  results 
of  the  analyses  are  submitted  in  a  condensed  form.  The  numbers 
attached  to  each  specimen  indicate  those  of  the  catalogue  of  the 
Museum. 

970.  Stone  removed  by  Dr.  J.  R.  Wood  at  his  clinic  at  Bellevue 

Hospital,  Jan.  10th,  1880.  Several  pieces,  13  grammes. 
A  nucleus  of  wax  and  dried  blood  surrounded  by  layers  of 
phosphate  of  ammonium  and  magnesium. 

971.  Weight,  70  grammes.     Calcium  oxalate,  urate  and  phosphate. 

972.  5  stones;  weight,  94  grammes.     Ammonio-magnesium  phos- 

phate, calcium  urate. 

973.  Weight,  58.5  grammes.    A  nucleus  of  uric  acid,  ammonium 

urate,  calcium  urate  and  silica,  surrounded  by  calcium 
phosphate  and  amm.  magn.  phosphate. 

974.  Weight,  63  grammes.     Calcium  urate,  oxalate  and  phosphate. 

975.  Weight,  48  grammes.     Calcium  oxalate  and  urate. 

976.  Weight,  26.5  grammes.     Calcium  oxalate  and  phosphate. 

977.  Weight,   49.5   grammes.      Mulberry  calculus,  well  formed. 

Calcium  oxalate  and  urate.  The  nucleus  contains  ammo- 
nium urate. 

978.  Weight,  34.5  grammes.     Removed  from  a  colored  man  at 

Bellevue  Hospital.  Uric  acid,  amm.  magnesium  phos- 
phate, ammonium  urate,  calcium  oxalate. 
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979.  Weight  9  grms.     A  nucleus  fonned  by  a  caudle  or  lamp 

wick.     Surrounded  by  uric  acid,  calcium    urate  and  phos* 
phate. 

980.  Weight  15  grms.    Uric  acid,  calcium  oxalate  and  urate. 

981.  Weight  11.5  grms.     Mulberry  calculus,  calcium  oxalate. 

982.  Weight  15  grms.  Cholesterin  (biliary.) 

983.  Weight  1 5  grms.     Calcium  oxalate,  calcium  phosphate. 

984.  Weigh',  22  grms.     The  patient  was   over   70  years  of  age. 

Amm.  magnesium  phosphate. 

985.  Weight  25.5  grms.    Removed  by  Dr.  J.  R.  Wood.     Calcium 

oxalate  and  urate. 

986.  Weight  26  grms.     Removed  from  a  boy  13  years  old,  by  Dr. 

J.  R.  Wood,  Saturday,  Nov.  3d,  1877,  at  Bellevue  Hos. 
pital.     Uric  acid,  calcium  urate  and  oxalate. 

987.  Weight  29.6  grms.     Only  one-half    of  the  calculus.     Uric 

acid,  calcium  urate,  and  phosphate  and  silica. 

988.  Weight    21  grms.      Removed  Dec.  13th,  1877.     The  patient 

was  70  years  old.     Calcium  phosphate. 

989.  Weight    36   grms.     A    nucleus   of  ammonium    urate,    sur> 

rounded    by  calcium   phosphate,  amm.    magnesium   phos* 
phate. 

990.  Weight  8  grms.     6  stones  removed  from  a  boy  6  years  old. 

Calcium  phosphate  and  urate. 

991.  Weight  12  grms.     Calcium  oxalate. 

992.  Weight  6  grms.     7  stones  removed  from  a  boy  12  years  old* 

Calcium  phosphate  and  amm.  magn.  phosphate. 

993.  Several  small  pieces.      Patient  22  years  old.     Calcium  urate 

and  oxalate. 

994.  Calcium  urate  and  oxalate. 

995.  Uric  acid,  amm.  magn.  phosphate. 

996.  Weight  25  grms.     Dried  blood  and  calcium  phosphate. 

997.  Weight  20   grms.     Removed   Nov.  15th,  1868.     Patient  20 

years  old.     Uric  acid,  calcium  urate,  amm.  magn.  phos- 
phate. 

998.  Weight  20  grms.     Removed  Dec.  16,  1872.     Uric  acid,  amm* 

magn.  phosphate. 

999.  Weight  32  grms.     Removed  May  14,  1874.     The  patient  waft 

64  years  old.     Amm.  magn.  phosphate. 

1000.  Weight  31  grms.     Calcium  urate  and  phosphate,  and  amm» 

magn.  phosphate. 

1001.  Calcium  oxalate  and  urate. 
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1002.  Weight  20  grms.     Patient  40  years  old.     Calcium  phosphate 

and  oxalate. 

1003.  Amm.  magn.  phosphate. 

1004.  Uric  acid,  amm.  magn.  phosphate,  and  calcium  phosphate. 

1005.  Uric  acid  and  amm.  magn.  phosphate. 

1006.  Uric  acid,  calcium  urate  and  phosphate  and  silica. 

1007.  Amm.  magn.  phosphate  calcium  oxalate  and  phosphate. 

1008.  Amm.  magn.  phosphate  and  calcium  phosphate.     < 

1009.  Calcium  oxalate  and  phosphate. 

1010.  This  is  not  a  calculus,  it  is  a  water- worn  stone,  a  kind  of 

silex,  which  ought  to  be  removed* from  the  collection. 

1011.  Amm.  magn.  phosphate  and  calcium  phosphate. 

1012.  Uric  acid  and  calcium  oxalate. 

1013.  Uric  acid. 

1014.  Amm.  magn   phosphate,  calcium  urate,  and  uric  acid. 

1015.  Uric  acid,  amm.  magn.  phosphate. 

1016.  Calcium  urate,  amm.  magn.  phosphate. 

1017.  Calcium  urate  and  phosphate. 

1018.  Uric  acid,  calcium  oxalate,  amm.  magn.  phosphate. 

1019.  Calcium  oxalate. 

1020.  Calcium  oxalate  and  phosphate,iand  amm.  and  magn.  prosphate^ 

1021.  Calcium  urate,  phosphate,  and  amm.,  magn.  phosphate. 

1022.  Calcium  urate  and  amm.  magn.  phosphate. 

1023.  Two  calculi,  amm.  magn.  phosphate  and  calcium  phosphate. 

1024.  Removed  Dec.  13,   1870,  at  Bellevue  Hospital.      Calcium 

oxalate,  amm.  magn.  phosphate. 

1025.  Removed  from  a  child  2  years  and  9  months  old,  by  Dr.  J^ 

Wood.     Uric  acid  and  amm.  magn.  phosphate. 

1026.  Uric  acid,  calcium  urate  and  silica. 

1027.  Uric  acid,  calcium  phosphate. 

1028.  Calcium  urate,  amm.  magn.  phosphate. 

1029.  Amm.  magn.  phosphate,  calcium  phosphate  and  calciimi  urate* 

1030.  Calcium  urate,  amm.  magn.  phosphate. 

1031.  Uric  acid. 

1032.  Amm.  magn.  phosphate,  calcium  oxalate. 

1033.  Amm.  magn.  phosphate. 

1034.  Removed  Nov.  2d,  1872,  by  Dr.  J.  R.  Wood,  from  a  child  6 

years  old,  at  Bellevue  Hospital.     Calcium  oxalate. 

1035.  Calcium  oxalate. 

1036.  Two  calcali,  amm.  magn.  phosphate. 

1037.  Calcium  oxalate,  amm.  magn.  phosphate,  calcium  phosphate. 
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1038.  Several  small  pieces  removed  from  the  bladder  by  lithotrity. 

Uric  acid,  ammonium  urate,  amm.  magn.  phosphate. 

1039.  Several  small  pieces  uric  acid,  amm.  magn.  phosphate. 
'1040.  Uric  acid. 

1041.  Cholesterin. 

1042.  Several   pieces  weighing  18  grms.,    removed    by  Dr.   Ch. 

Phelps,  May  9th,  1877,  from  a  man  66  years  old.     Amm. 
magn.  phosphate,  calcium  phosphate. 

1043.  Nucleus  of  a  calculus  removed  by  Dr.  Ch.  Phelps  Nov.  30thy 

1877.     A  pin  surrounded  by  dried  blood,  uric  acid  and 
calcium  phosphate. 

1044.  Several  pieces  calcium  oxalate  and  phosphate. 

1045.  Renal  calculus.     Uric  acid,  amm.  magn.  phosphate. 

1046.  Renal    calculus.     Amm.  magn.    phosphates.       Among    the 

pieces  of  this  calculus  are  three  stones  of  cholesterin;  they 
are  here  evidently  by  mistake. 
1052.  Debris  from  operation  by  lithotrity;  patient  40  years  old. 
Amm.  magn.  phosphate,  calcium  phosphate. 

1056.  Vesical  calculus  of  horse,  only  one-half,  weight  180  grms. 

Calcium    carbonate  (nucleus),   amm,    magn.    phosphate. 
Intestinal  calculus  of  horse,  of  a  spherical  form,  weighing  390  grms. 
(no  number  in  the  collection)  has  the  following  composi- 
tion: 

Organic  matter 6.13  per  cent. 

Silica 0.24        " 

Amm.  magn.  phosphate 86.24        " 

Calcium  carbonate 2.03         * 

Magnesium 6.25         " 

100.00 

Before  the  analysis  was  made  the  powder  of  the  calculus 
was  dried  at  lOO^^C. 

1057.  Weight  25  gms.     Cholesterin.     Removed  from  (?)  vagina  of 

a  woman  30  yeara  old. 
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Abstracts  from  the  Journal  of  the  Chemical  Society,  LondoD,  by  Arthur  H.  Elliott, 

Ph.  B.,  F.  C.  a. 

On  the  Solubility  of  Glass  in  Certain  Reagents.     By 

Richard  Cowper,  A.  R.  S.  M.     (Vol.  XL.,  p.  254.) 

Author  kept  a  measured  quantity  of  each  reagent  in  a  sealed 
tube  of  hard  glass  for  six  days  at  lOO^C.  Two  series  of  experi- 
ments, A.  and  B.,  gave  the  results  shown  in  table  below,  on  neutral- 
izing with  hydrochloric  acid  and  evaporating  to  dryness  and  ignit- 
ing in  a  platinum  dish. 

No.  Mgrms.  dissolved 
Reagent.  by  100  cc. 

A.  B. 

Water 8.0  10.0 

H,  S  12.6  8.7 

(N  HJ,  S  dilute,  preprared  from  NH^  OH  of 

sp.  gr.  0.982 49.6  52.5 

(NHJ,  S  concentrated,  prepared  from  NH^ 

OH  of  sp.  gr.  0.88 34.  47.2 

NH,  OH  dilute,  sp.  gr.  0.982 25.8  42.5 

NH^  OH  concentrated,  sp.  gr.  0.88 7.5  7.7 

NH^  HS,    prepared    from  NH^   OH  sp.   gr. 

0.982 51.2 

Another  experiment  in  which  dilute  (NHJ,  S  was  boiled  in  a  flask^ 
60  cc,  gave  0.008  grm.  residue. 

A  series  of  experiments  to  find  the  degree  of  dilution  of  Am  OH 
for  maximum  effect  gave  following  results: 

40  cc,  taken.                                    Dissolved  in  100  cc. 

NH,  OH  sp.  gr.  0.88+1  vol  H,  O 22.5 

"      "        "  «    +2  vols    "  26.2 

«      "        "  «    +3     "  "  30.0 

«      «        «  «    +4     "  "  26.7 

"      "         "  "    +5     "  "  41.2 

«      «        «  «    +6     "  "  32.0 

Analysis  of  a  Piece  of  Oxidized  Iron  from  the  Condenser 
of  H.  M.  S.  "  Spartan/'  (Vol.  XL.,  p.  256.)  By  Richakd 
CowPKE,  A.  R.,  S.  M. 
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The  details  of  the  methods  of  analysis  are  given,  and  the  follow- 
ing results: 

Insoluble  Residue  (C 12.57  f  SiO,  16.98 

dried  at  120°  C        30.14         ^  H 24    Fe,  O.  .12 

(Mineral  .17.64^  AL  O,  .06 

CaO      .15 
MgO    .02 

Cuprio  oxide 38 

Ferric      " 2.21 

Ferrous  oxide 42.33 

Alumina .16 

Manganic  oxide 1.02 

Cobalt  oxide 05 

Sodium  oxide 11 

Phosphoric  acid 5.24 

Sulphuric      " 31 

Vanadic        "     11 

Chlorine 2.08 

Water 16.71 

Note  on  a  Conyenient  Apparatus  for  the  Liquefaction  of 

Ammonia.  (Vol.  XL:,  p.  259.)  By  J.  Emerson  Reynolds,  M.  D,, 
F.  R.  S. 

The  apparatus  consists  of  two  vertical  wrought  iron  tubes  joined 
below  by  a  horizontal  tube  of  the  same  metal.  The  vertical  tubes 
are  40  and  30  cm.  high  and  12  cm.  internal  diameter.  The  hori- 
zontal tube  is  25  cm.  long  and  5  or  6  cm.  internal  diameter.  The 
higher  vertical  tube  has  a  gas-tight  screw  cap.  The  lower  vertical 
tube  also  has  a  tight-fitting  cap,  which  is  perforated  to  receive  the 
slender  stem  of  a  tube  very  much  like  a  thermometer,  which  is 
cemented  into  this  cap.  The  tube  in  the  cap  is  about  25  c.  m.  long 
and  the  bulb  below  terminates  in  a  beak  which  is  always  open.  To 
fill  the  tube  with  dry  ammonia  gas,  both  ends  are  left  open,  and  the 
gas  allowed  to  flow  through  to  expel  all  air.  Now  the  upper  end  is 
sealed  by  a  blow-pipe,  and  the  lower  beak  dipped  into  mercury, 
which  enters  and  prevents  the  escape  of  the  gas. 

The  cap  of  the  highest  vertical  iron  tube  is  now  removed  and  the 
iron  apparatus  mentioned  above  is  filled  with  mercury  until  the  lower 
tube  is  nearly  full.  The  glass  tube  with  the  ammonia  gas  is  now 
placed  in  the  lower  iron  tube,  and  the  cap  which  holds  the  glass  tube 
is  screwed  tightly  home,  with  a  leather  washer.     From  the  higher 
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iron  tube  remove  enough  mercury  to  leave  about  12  cm.  below  the 
surface  of  the  cap  ;  fill  this  space  with  strongest  liquor  ammonia  and 
screw  the  cap  into  its  place.  By  heating  carefully  the  higher  iron 
tube  containing  the  ammonia  solution,  a  pressure  is  exerted  upon  the 
glass  apparatus  in  the  lower  tube  and  the  ammonia  gas  is  liquified. 
This  apparatus  may  be  used  for  other  gases. 

Transformation  of  Urea  into  Cyanamide.  (Vol.  XL.  p.  262) 

By  H.  J.  H.  Fenton,  M.A. 

Author  dehydrates  urea  by  heating  with  metallic  sodium  and 
obtain  cyanamide  according  to  the  following  reaction.  2  CON^ 
H^+Na,=2CN,H,+2NaOH4-H,.  Ammonium  carbamate  and 
ammonium  carbonate  behave  similarly  under  like  circumstances. 

On  the  action  of  Haloid  Acids  npon  Hydrocyanic  Acid. 

(Vol.  XL.  p.  264).  By  L.  Claisen,  Ph.  D.  and  F.  E.  Matthews, 
F.C.S. 

After  giving  details  of  their  experiments,  the  authors,  conclude 
that,  "  when  hydrocyanic  acid  unites  with  haloid  acids  in  presence 
of  ethers,  a  simple  addition  compound  is  not  formed,  but  a  more 
complex  one,  2  mols.  of  hydrocyanic  acid  uniting  with  the  haloid 
acid."  The  body  2HCN+3HC1.  when  acted  upon  by  alcohol  gave 
formamidine. 

On  the  action  of  Acetyl  Chloride  on    Fnmaric   Acid. 

(Vol  XL.  p.  268).     By  W.  H.  Pebkin,  F.RS. 

This  paper  gives  some  results  of  experiments  in  answer  to  the 
criticisms  of  Anschtltz  (Ber.  14,  2792)  and  C.  Bennert  (Ber.  15, 
640).  The  author  concludes  that  acetyl  chloride  acts  upon  fumario 
acid  in  the  same  way  as  it  does  on  other  dibasic  acids,  forming  the 
anhydride  by  the  removal  of  a  molecule  of  water,  the  anhydride  in 
this  case  being  maleic  anhydride  ;  and  as  a  secondary  result,  part 
of  the  maleic  anhydride  thus  formed  unites  with  the  hydrochloric 
acid  present  and  forms  chlorosuccinic  anhydride. 

On  the  Action  of  Acetone  on  Phenanthraqninone^  both 
alone  and  in  Presence  of  Ammonia.    (Vol.  XL.,  p.  270.)    By 

Francis  R.  Japp,  M.A.,  Ph.  D.,  and  Fred.  W.  Strsatfibld. 

Fifty  grms.  of  -phenanthraquinone  were  mixed  with  60  grms.  of 
acetone,  and  40  cc.  of  strong  aqueous  ammonia.  The  quinone  is 
converted  into  a  white  powder,  and  the  temperature  rises.  When 
cool,  ether  was  added,  and  the  white  powder  was  washed  with  ether. 
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The  crude  product  was  dissolved  in  boiling  acetone  (b.  p.  56-58) 
containing  a  little  aqueous  ammonia.  The  filtered  solution  gave 
colorless  rhomboidal  laminae.  The  fusing  point  could  not  be  deter- 
mined accurately;  the  body  changes  color  at  about  120^  and  fuses 
about  130°.  Analysis  leads  to  the  formula  C„H,,NO,.  It  dis- 
solves readily  in  cold  concentrated  hydrochloric  acid,  the  solution 
deposits  a  blue  substance  which  was  filtered  out,  and  the  filtrate 
treated  with  water.  Water  caused  the  deposition  of  fine  white 
needles,  which  crystallized  from  ether  gave  large  thin  colorless 
blades,  fusing  at  89.5-9°,  and  containing  no  nitrogen  or  chlorine. 
Analysis  gave  formula  Cj,H,^0„  according  to  the  reaction  C„Hj, 
NO,+OH,=C,,H,,0.+NH.  since  the  hydrochloric  acid  filtrate 
from  needles  contains  ammonic  chloride.  The  body  Cj,Hj^O,  is 
insoluble  in  water;  ether,  alcohol  and  acetone  dissolve  it  freely.  In 
the  alcoholic  solution  boiling  converts  it  into  phenanthraquinone; 
below  40^  it  can  be  crystallized  from  alcohol  By  passing  NH, 
into  the  ether  solution  of  the  body  Cj,H,^03,  the  former  body  Cj,Hj, 
NO,  is  obtained  according  to  the  reaction  C„H,^0,+NH3=C„H,^ 
NO,+OH,.  By  heating  the  body  C,,  H,^  0„  it  is  decomposed  into 
acetone  and  phenanthraquinone.  This  same  body  can  be  formed 
synthetically  by  heating  phenanthraquinone  with  acetone  in  sealed 
tubes  for  four  hours  at  200®. 

The  authors  give  a  number  of  theoretical  considerations  as  to  the 
constitution  of  the  body  formed,  but  seem  to  arrive  at  no  definite 
conclusions.  For  the  body  C  i,H,^0,  they  suggest  the  name 
dcetonquin  of  phenanthrene,  and  for  Cj,Hj^NO,  the  name  ac^tonqui- 
nimide  of  phenanthrene.  They  will  continue  their  studies  on  these 
bodies. 

A  Study  of  Some  of  the  Earth-metals   contained   in 

Samarskite.     (Vol.  XL.,  p.  277.)    By  Henry  E.  Roscoe,  V.P.R.S. 

Author  gives  the  details  of  experiments  upon  the  separation  of 
terbia,  yttria,  and  the  so-called  phillippia  in  the  form  of  formates  by 
fractional  precipitation.  A  very  careful  series  of  measurements  of 
of  the  so-called  phillippian  formate  crystals  as  rhombic  prisms  is 
given,  for  comparison.  A  solution  of  the  earths  terbia,  phillippia 
and  yttria  was  passed  through  the  processes  of  fractionation,  and 
no  oxide  having  an  unalterable  atomic  weight  of  122  could  be 
detected.  Author  gives  details  of  experiments  which  serve  to  prove 
that  the  formates  of  terbium  and  yttrium  crystallize  together  in  a 
form  ascribed  to  phillippium. 
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The  Spectrnm  of  Terbinm.  (Vol.  XL.,  p.  283.)  By  H.  E. 
RoscoE  and  A.  Schuster. 

The  spectrum  was  obtained  with  "  a  grating  of  Mr.  Rutherford 
containing  17,290  lines  to  the  inch,  and  all  measurements  were  taken 
in  the  spectrum  of  the  second  order.  The  focal  length  of  the 
observing  telescope  was  17.4  inches,  and  the  measurements  were 
taken  by  means  of  a  micrometer  eye-piece,  the  screw  of  which  had 
100  turns  to  the  inch."  A  table  of  the  lines  observed  is  given, 
showing  their  wave-lengths  and  relative  intensity. 

On  the  Behayior  of  Zinc^  Magnesinm^  and  Iron  as  Redu- 
cing Agents   with  Acidulated  Solutions  of  Ferric  Salts. 

(Vol.  XL.,  p.  287).     By  T.  E.  Thorpk,  F.R.S. 

In  the  case  of  zinc  the  author  states  :  "  It  results  from  these 
observations  that,  provided  there  is  sufficient  acid  present  to  dissolve 
the  zinc,  the  maximum  reducing  action  possible  with  a  given  weight 
of  metal  is  obtained  by  concentrating  the  ferric  sulphate  solution 
and  diminishing  the  amount  of  free  acid.  The  effect  of  concentra- 
tion is  to  multiply  the  chances  of  contact  of  the  hydrogen  and  ferric 
sulphate  molecules  ;  increase  of  temperature  brings  about  the  same 
result,  by  augmenting  the  molecular  movement  within  the  liquid." 
By  using  platinum  in  contact  with  the  zinc,  the  time  of  solution  is 
diminished,  but  very  little  difference  in  the  reducing  effect  is 
observed. 

With  magnesium  the  amount  of  reduction  is  only  {^  to  ^  of  that 
effected  by  zinc  under  corresponding  conditions.  The  presence  of 
platinum  but  slightly  augments  the  reducing'power  of  magnesium. 

With  iron  the  rate  of  solution  is  extremely  slow,  and  the  reducing 
action  apparently  decreases  with  the  temperature.  In  contact  with 
platinum  both  the  rate  of  solution  and  the  reducing  action  are 
increased  ;  the  action  is  decreased,  however,  on  warming  the  liquid. 

The  author  remarks  :  "  These  experiments  seem  to  me  to  be  in 
entire  harmony  with  the  view  that  the  reducing  action  of  so-called 
nascent  hydrogen  is  connected  with  the  existence  of  this  body  in 
the  atomic  state,  and  that  any  conditions  tending  to  prolong  the 
duration  of  this  atomic  condition  augment  the  reducing  power  of 
the  hydrogen." 

Note  on  the  Action  of  the  Oxychlorides  of  Sulphur  on 
Silver  Nitrate.    (Vol.  XL.,  p.  297).    By  T.  E.  Thorpe,  F.RS. 

Thionyl  chloride  SOCl,  with  silver  nitrate  gives  nitrosulphonic 
chloride  and  silver  chloride.      Sulphuryl    chloride  S0,C1,  has  no 


224  abstracts:  London  chemical  society. 

action.  Chlorosulphonic  acid  S0,0HC1  acts  violently  on  silver 
nitrate,  forming  silver  chloride  and  nitrosulphonic  acid  (chamber 
crystals.) 

On  the  Action  of  Thiophosphoryl  Chloride  npon  Silver 
Nitrate,  (Vol.  XL.,  p.  297).  By  T.  E.  Thorpe,  Ph.  D.,  F.  R.  S., 
and  Septimus  Dyson,  Esq. 

By  adding  thiophosphoryl  chloride  drop  by  drop  to  dry  silver 
nitrate  and  condensing  the  products  of  the  action,  the  authors 
obtained  nitrogen  peroxide,  nitric  oxide  and  nitroxyl  chloride,  and 
nitrosulphofiic  anhydride.  The  authors  say  :  "  We  have  no  hope, 
therefore,  of  being  able  to  form  a  mixed  anhydride,  on  the  type  of 
nitric  anhydride  in  which  more  or  less  of  the  oxygen  is  replaced  by 
sulphur,  by  the  substitution  of  thiophosphoryl  chloride  in  Odet  and 
Vignon's  reaction." 

Experiments  on  the  action  of  Potassinm  Amalgam  Snl- 
phnretted  Hydrogen,  and  Potassie  Hydrate  respeetiyely, 
on  Tetra  and  Pentathionate  of  Potassium.     (Vol.  XL.,  p. 

300.)     By  Vivian  Lewes,  Royal  Naval  College. 

By  the  action  of  potassium  amalgam  upon  potassium  tetrathionate 
in  solution  the  thiosulphate  (K,S,0,)  is  found  when  no  excess  of 
amalgam  is  used;  in  the  latter  case  sulphide  is  formed.  With 
potassie  pentathionate  potassium  amalgam  gives  first  tetrathionate 
and  sulphur,  then  thiosulphate. 

By  the  actiow  of  sulphuretted  hydrogen  upon  potassie  tetrathion- 
ate, the  thiosulphate  is  fonned  and  sulphur  separates. 

By  the  action  of  potassie  hydrate  upon  a  solution  of  potassie  penta- 
thionate thiosulphate,  sulphite  and  sulphur  result  from  the  decompo- 
sition. In  the  case  of  potassie  hydrate  and  tetrathionate  the  results 
are  thiosulphate  and  sulphite. 

On  the  Estimation  of  Retrograde  Phosphates.    (Vol.  XL., 

p.  306.)     By  Fred.  J.  Lloyd. 

Author  reviews  the  work  of  Fresenius,  Neubauer,  Luck  and  others 
in  this  field.  He  then  proceeds  to  find  out  the  relative  dissolving 
powers  of  citric  acid,  partly  neutralized,  wholly  neutralized,  and 
more  than  neutralized  by  ammonia^upon  the  phosphates  and  other  sub- 
stances present  in  manures.  He  concludes  that  no  satisfactory  deter- 
mination of  retrograde  phosphates  can  be  made  by  an  acid  or  slightly 
acid  solution  of  ammonium  citrate,  owing  to  the  powerful  action  upon 
other  substances.  From  another  set  of  experiments  the  author  states 
that  an  ammonical  solution  of  ammonium  citrate,  no  matter  what  its 
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strength,  whilst  dissolving  precipitated  calcic  phosphate,  does  not 
act  upon  mineral  phosphates,  bone  ash,  and  but  slightly  upon  raw 
bones.  This  paper  is  a  most  valuable  one,  as  the  author  gives  a 
number  of  details  of  experiments  upon  the  methods  of  other  chem- 
ists, and  a  comparison  with  that  proposed  by  himself. 

Action  of  Heat  npon  Mercuric  Chloride  nnder  low  pres- 
sure.    (Vol.  XL.,  p.  322).     By  Thos.  Carnelley,  D.Sc. 

The  general  results  of  the  author's  experiments  are  :  "  When 
mercuric  chloride  is  strongly  heated  under  pressures  less  that  the 
critical  pressure,  then  the  temperatures  attained  by  the  salt  as  indi- 
cated by  the  thermometer,  the  turpentine  calorimeter,  and  the 
patroleum  or  benzine  calorimeter,  are  as  follows  : 

By  the  thermometer. — As  a  compact  powder  the  salt  rises  21^  C., 
and  sometimes  50"^  C,  above  the  melting  point.  When  the  salt  is 
solidified  around  the  thermometer  bulb  it  rises  15^  C.  above  the 
melting  point.  By  the  turpentine  calorimeter, — ^the  temperature 
rises  100*^  C.  above  the  melting  point.  By  the  petroleum  calori- 
meter,— The  temperature  cannot  be  obtained  above  the  melting 
point;  but  is  generally  a  few  degrees  less. 

The  author  concludes  that  the  high  temperature  registered  by  the 
turpentine  calorimeter  is  due  to  the  heat  developed  by  the  action  of 
the  mercuric  chloride  upon  the  hydrocarbon. 

On  the  Constitution  of  Amarine  and  Lophine.  Vol.  XL.,  p. 

323.     By  Francis  K.  Japp,  M.  A,  Ph.D.  and  H.  BL  Robinson. 

From  a  consideration  of  Emil  Fischer  and  H.  Troshke  (Ber.  13. 
706)  and  a  comparison  with  the  formula  obtained  by  one  of  the 
authors  and  Mr.  Streatland  (Jour.  Chem.  Soc,  xl.  p.  149)  for  the 
compounds  formed  by  the  action  of  hydroxyaldehydes  and  ammo- 
nia upon  phenanthraquinone,  an  unmistakable  resemblance  was 
noticed.  Acting  upon  this  resemblance,  and  submitting  beuzil  to 
the  action  of  parahydroxybenzaldehyde  in  presence  of  ammonia, 
they  obtained  the  body  C,jH,,N,0,  which  by  distillation  with  zinc 
dust  in  a  current  of  hydrogen  gave  lophhie.  The  body  Cj^Hj^N^O 
is  parahydroxylophifiey  and  lophine  is  considered  to  be  one  of  Hub- 
ner's  anhydro-bases,  and  is  called  anhydrobefizayldiamidostilbene. 
From  these  facts  and  others  connected  with  amarine,  which  differs 
from  lophine  in  that  it  contains  two  more  atoms  of  hydrogen,  the 
authors  give  new  constitutional  formulae  for  both  these  bodies. 
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Abstracts  from  BerichU  d&i*  DeuUchm  Chemisehen  Oerdlschqft,  by  Percy  Ney- 

mann.  Ph.  B 

On  a  New  Combination  of  Carbon  with  Snlphur  and  Bro- 
mine.   Cabl  Hell  and  Fe.  Uhech,     (Vol.  XV,  p.  283.) 

A  mixture  of  bisulphide  of  carbon  and  bromine  (the  proportion 
ICS, :  2  Br,  has  been  found  best)  after  having  be^n  left  to  itself 
several  days  and  then  subjected  to  a  slow  distillation  leaves  a  less 
volatile  brownish-red  oily  residue  which  does  not  solidify  until 
brought  in  contact  with  water,  but  then  gradually  crystallizes.  A 
more  rapid  method  is  to  cover  the  oily  residue  with  alcohol  instead 
of  with  water,  or  to  dissolve  the  residue  in  ether  and  add 
alcohol.  The  composition  of  the  new  body,  termed  by  the  authors 
carbotrithiohexabromide  corresponds  to  the  formula  C^S^Br,. 

The  action  of  concentrated  caustic  alkali  at  waterbath  tempera- 
ture and  presence  of  a  current  of  hydrogen  to  prevent  oxidation 
corresponds  exactly  to  the  formula  : 

CABr,+12NaOH=2NA,CO,+Na,S,+6NaBr+6H,0.  The  con- 
stitution  of  the  new  combination  cannot  be  fixed  upon  either  from 
the  conditions  under  which  it  is  formed  or  from  the  products  of 
decomposition. 

On  the  action  of  Amines  upon  Chinones.    H.   FmcKs. 

(Vol.   XV.  p.  279),  continued  from  Vol.   XIV.   p.   1310,   deriva- 
tives. 

On  Tropin.  G.  Merling.  (Vol.  XV.  p.  287),  continued  from 
Vol.  XIV.  p.  1829. 

The  author  starting  with  40  grms.  tropin  obtained  only  1  grm.  of 
the  neutral  oil  by  the  distillation  of  the  dimethyltopinhydroxide. 
Oxidation  of  tropin  with  permanganate  of  potash  in  alkaline  solu- 
tion gives  rise  to  a  base  which  by  the  separation  of  one  atom  of  car- 
bon as  carbonic  acid  and  the  formation  of  a  nitroso  compound  by 
the  action  of  nitrous  acid  and  also  by  the  regeneration  tropin  when 
treated  with  methyl  iodide,  must  be  characterised  as  a  secondary 
base.     Excess  of  oxidizing  agent  must  be  avoided. 

Oxidation  of  tropin  by  means  of  bichromate  of  potash  and  sul- 
phuric acid  or  by  chromic  acid  produces  (without  the  separation  of 
carbonic  acid)  a  well  characterised  dibasic  acid  of  the  formula  C^H^^ 

COOH. 
KO.=(C.H„N).  ^^^^ 

The  author  expects  at  some  future  day,  to  be  able  to   contribute 
something  more  certain  on  the  constitution  of  tropin. 
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On  Terebenthenic  acid,    W.  Roser.    (Vol.  XV.  p.  293). 

Sodium  reacts  with  terebenthenic  acid  ether  C^H^^O^  and  gener- 
ates hydrogen  ;  the  white  crystals  which  are  the  product  of  the  re- 
action are  not  a  sodium  combination,  analogous  to  that  obtained  by 
J.  Bredt*  from  isocapralacton,  but  it  is  the  sodium  salt  of  the  acid 
teraconicacidetber  after  liberating  the  ether  by  means  of  acids  this 
yields  teraconic  acid  (C,Hj^OJ  by  saponification  which  Geissler 
found  among  the  products  of  distillation  of  terebenthenic  acid. 
Terebenthenic  acid  ether  treated  in  alcoholic  solution  with  one 
equivalent  of  sodium  ethylate  also  produces  the  sodium  salt  of  the 
acid  teraconic  acid  ether,  a  second  equivalent  of  ethylate  of  sodium 
acts  as  a  saponifying  agent  upon  the  primary  salt  and  teraconate  of 
sodium  is  produced.  It  was  also  shown  that  unless  a  certain  quantity 
of  water  was  present  succinate  of  sodium  was  produced.  In  order 
to  explain  the  formation  of  teraconic  acid  from  terebenthenic  acid 
it  must  be  accepted  that  by  the  action  of  sodium  upon  terebenthenic 
acidether  a  sodium  compound  is  at  first  produced,  analogous  to  the 
sodium  acetosuccinicacidether  but  that  this  is  immediately  converted 
into  the  sodium  salt  of  the  acid  teraconicacidetber. 

Lecture  Experiments.    V.  Meyer.    (Vol.  XV.  p.  297). 

Demonstrations:  Pure  water  is  not  colorless  but  blue.  Transfor- 
mation of  yellow  phosphorous  into  the  red  by  heating  in  vapor  of 
diphenylamin.     Description  of  apparatus. 

On  a  new  Isomer  of  Orcin.  Edm.  Knecht.  (Vol  XV.  p. 
298). 

Preparation  of  bioxytoluol  (cresorcin)  by  consecutive  steps  from 
dinitrotoluol,  nitrocresol,  amidocresol,  bioxytoluoL  The  new  body 
which  is  a  genuine  homologue  of  resorcin  (because  it  also  has  the 
OH  groups  in  the  meta  position)  is  easily  mistaken  for  resorcin.  It 
differs  from  resorcin  in  its  crystallographic  forms.  The  author  pro- 
poses the  name  cresorcin  in  order  to  point  out  its  derivation  from 
cresol  and  at  the  same  time  its  great  similarity  to  resorcin. 

On  Phosphorouspentasnlphide.    H.  Goldschiodt.      (Vol 

XV.,  p.  303.)  Determination  of  boiling  paint  by  means  of  Meyer's 
and  GU>ldschmidt's  air  thermometer.  Mean  boiling  point  for  barome- 
tric pressure  728.5-734  mm.,  was  found  to  be  518^0. 

On   Naphtylsnlphnric   Acid.      R.    Wibtzki.    (VoL   XV., 
p.  305.) 
It  has  of  late  repeatedly  been  observed  that  the  napbthols  in 

*J.  Bredt.  Ann.  Chem.  308.58. 
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reference  to  the  ease  with  which  their  O  H  groups  can  be  replaced, 
are  more  similar  to  the  alcohol^  of  the  fatty  series  than  to  the  phe- 
nols. Pulverized  and  dried  naphthol  rubbed  in  a  mortar  with  1^ 
to  2  parts  of  common  cone,  sulphuric  acid  at  first  forms  a  thick 
syrupy  mass,  no  perceptible  rise  of  temperature  being  observed. 
This  takes  place,  however,  after  a  time,  and  the  mass  crystallizes. 
The  mass  dissolved  in  water,  neutralized  with  soda  and  a  larger 
quantity  of  salt  added,  separates  fine  colorless  crystals.  From  the 
reactions  and  characteristics  of  this  body  it  is  shown  that  it  is  analo- 
gous to  the  class  of  bodies  known  as  ethersulphuric  acids.  The 
author  states  that  an  ethersulphuric  acid  of  alpha-naphthol  also 
exists,  but  he  has  not  been  able  to  isolate  its  salts.  These  acids  can- 
not be  combined  as  such  with  diazo  compounds. 

On  the  Capronic  Acid  occnrring  in  Resin  Oil.    Webneb 

Eblbb  and  Conbtantin  Wabth.     (Vol.  XV.,  p.  308.) 

Capronic  acid  was  obtained  from  the  mixture  of  acids  occurring 
in  resin  oil  by  fractional  distillation  of  the  ethers  of  these  acids. 
,  The  fractions  were  taken  at  150^-155®C.  After  saponifying  the 
ether  with  caustic  potash,  the  capronic  acid  was  liberated  by  means 
of  hydrochloric  acid,  and  the  free  capronic  acid  was  driven  off  with 
steam.  The  calcium  salt  was  used  for  purification.  The  author  finds 
from  the  properties  and  reactions  of  this  capronic  acid  that  it  is 
identical  with  methylpropylacetic  acid  : 

C^     /^  CH— COOH. 

On  the  Action  of  Pentachloride  of  Phosphorns  on 
Alpha-Naphtholsnlphonic  Acid.  Ad.  Claus  and  H.  Oehleb. 
(Vol.  XV.,  p.  312.) 

The  action  of  pentachloride  of  phosphorus  upon  the  sul phonic 
acid  of  alpha-naphthol  differs  from  that  upon  beta-naphthol- 
sulphonic  acid  in  as  much  as  the  formation  does  not  take  place  by 
ether-like  combinations  between  the  alpha-naphtholhydroxyl  and 
sulphonic  groups  or  from  phosphoric  acid  ethers.  Below  100'^ 
alpha-naphthol sulphonic  chloride  is  formed.  |If  the  mixture  of  the 
alpha-naphtholsulphonic  salt  and  pentachloride  of  phosphorus  is 
heated  to  100®  or  150^,  two  new  bodies — chlomaphthol  and  dichl- 
omaphthaline  can  be  isolated. 

Synthesis  of  the  Homolognes  of  Anilin  from  Bromani- 
lines^  Bromtoluidines^  etc.^  by  the  action  of  Sodinm  and 
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Alkylbromides  in  Ethereal  Solution.     Ad.  Glaus.     (Vol. 
XV.,  p.  315). 

Xylidine  from  Bromtoluidine.  Bromparatoluidine  was  employed. 
The  effect  of  sodium  on  a  mixture  of  this  body  with  an  excess  of 
methyliodide  in  ethereal  solution  takes  place  without  the  forma- 
tion of  much  pitch  like  substance.  The  oil  obtained  by  the  usual 
method  of  acidifying  with  hydrochloric  acid,  and  liberating  the  base 
with  caustic  potash,  was  found  not  to  be  pure  xylidine.  Azotoluol 
and  toluidin  are  formed  in  small  quantities.  The  base  or  bases 
obtained  by  the  same  process  from  normal  propylbromide  and 
parabromaniline  remain  to  be  experimented  upon. 

On  Dichlornaphtralin  and  Chlornaphthol  from  Beta- 
Naphtholsulphonic  Acid.    Ad.  Claus  and  M.  Dehne.      (Vol. 

XV.,  p.  3iy). 

The  authors  conclude  as  to  the  difference  between  alpha  and  beta 
naphtholsulphonic  acid  as  follows  :  the  tendency  of  the  former  to 
form  basic  salts  is  scarcely  at  all  shared  by  the  latter;  while  from 
the  first  by  means  of  nitric  acid,dinitronaphthol  can  easily  be  formed^ 
the  latter  does  not  yield  sulphuric  acid  when  boiled  with  nitric  acid^ 
but  apparently  produces  a  new  nitrated  sulphonic  acid.  By  treat- 
ing with  chlorate  of  potash  and  hydrochloric  acid  the  alpha-naph- 
tholsulphonic  acid  is  converted  into  dichlomaphthachinon  in  the  cold, 
while  the  same  reagent  acts  upon  beta-naphthosulphonic  acid  only  at 
boiling  heat,  and  then  but  very  slowly. 

On  the  Quantity  of  Furfnrol  contained  in  Fermented 
Liquids.    K.  Foerster.    (Vol.  XV.,  p.  322). 

Small  quantities  were  found  in  the  distillates  of  beer  and  pure 
wines.  It  was  also  found  in  the  liquid  filtered,  but  not  distilled 
from  a  fermented  solution  of  300  grains  of  starch-sugar  (artificial 
dextrose).     The  author  sums  up  as  follows  : 

1.  That  all  conclusions  on  the  presence  of  amylic  alcohol  by 
the  aid  of  Jorissen's  reaction  are  wrong. 

2.  That  no  means  have  yet  been  found  by  which  small  quantities 
of  amylic  alcohol  can  be  quantitatively  determined  with  safety  in 
fermented  solutions. 

3.  That  all  suspicions  referring  to  the  use  of  starch  sugar  for 
improving  the  wine  because  the  quantity  of  fusel  oil  was  found 
larger,  are  either  uncertain  or  false. 

Benzol^  Dipropargyl  and  Acetylene.  Gonstitntion  of 
Benzol.    Jul.  Thomsen.    (Vol  XV.,  p,  328). 
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ipi,  aJ/.'io«d  magneflfia.    A  dear  liquid  is  separated  by  filtrati<my 
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and  after  some  time  a  deposit  haying  the  appearance  of  fine  needles 
is  formed,  having  the  composition  Mg.  CI,,  Mg.  O,  16  H,  O.  Dried 
in  vacuo  until  a  constant  weight  is  obtained,  it  gives  Mg.  CI,  MgO. 
6H,0. 

These  two  oxychlorides  are  immediately  decomposed  by  water 
or  alcohol. 

A  New  Oxychloride  of  Snlphnr.  By  J.  Ogieb.  (No.  7,  Feb. 
13th,  1882). 

This  new  oxychloride  has  been  prepared  by  treating  in  strong 
sealed  tubes  a  mixture  of  equal  weights  of  sulphur  chloride  and 
sulfuryl  chloride.  Boiling  point  60° — 6V  C.  Very  easily  decom- 
posed  by  heat.  Composition  S,  O  CI,.  Its  formation  is  represented 
by  the  equation 

2  S,  CI  +  2  S  O,  Cl=2  S.OCl,  +  SO,  +  S. 

Vapor  density  with  Meyer  apparatus  at  lOO*'  C.  3.28  ;  3.84 ;  3.75. 
Dumas'  method  at  60°  C,  under  a  pressure  of  10  cc.  of  mercury 
gives  3.9. 

Action  of  Potassinm  Cyanide  npon  Potassinm  Trichlo* 

racetate.    By  E.  Bourgoin.     (No.  7,  Feb.  13th,  1882). 

The  action  of  potassium  cyanide  upon  a  concentrated  solution  of 
potassium  trichloracetate  is  similar  to  the  action  of  an  alkali  upon 
the  trichloracetate. 

C,  K  CI.  0,+K  H  0,=C,  K,  0,+C  ,H  CI, 

Heat  Developed  During  the  Formation  of  Ferrieyanhy* 

dric  Acid.    By  M.  Joannis.     (No.  7,  Feb  13th,  1882). 

(The  articles  upon  Thermochemistry  do  not  admit  of  abstraction). 

On  Galactin.  By  A.  Muntz.  (No.  7,  Feb.  13th,  1882). 
Extracted  from  the  seeds  of  Lucerne  (Medicago  arborea  L.) 

White,  translucent  mass,  swelling  and  slowly  dissolved  by  water, 
giving  a  limpid  solution  ;  is  not  precipitated  by  neutral  lead  acetate, 
but  by  basic  acetate.  Same  composition  as  the  gums.  Dextrogyrate. 
Treated  with  nitric  acid,  gives  mucic  acid. 

Aconitates.    By  E.  Guinochkt.    (No.  7,  Feb.  13th,  1882). 
(This  article  does  admit  of  abstraction.) 

Double  Salts  of  Mercnry.  (Thermochemistry.)  By  M. 
Berthklot.     (No.  8,  Feb.  20th,  1882). 

On  Ferrocyanhydric  Acid.  (Thermochemistry).  By  M, 
Joannis.     (No.  8,  Feb.  20th,  1882). 
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Upon  the  Saturation  of  Phosphoric  Acid  by  Bases  and 
upon  Chemical  Neutrality.  By  A.  Joly.  (No.  8,  Feb.  20tli, 
1882.) 

Ferricyanhydric  Acid.  By  M.  Joannis.  (No.  8  Feb.  20, 
1882).     (Thermochemistry.) 

Action  of  Iodine  npon  Naphthaline  at  a  High  Temper- 
ature.   By  A.  Bleunard  and  G.  Vrau.    (No.  8  Feb.  20,  1882). 

Naphthaline  is  dehydrogenized  by  iodine;  hydriodic  acid  is  formed, 
and  a  new  compound  (Cj^HJ,  has  been  obtained,  which  represents 
naphtaline  less  two  atoms  of  hydrogen. 

Double  Salts  of  Mercury.    By  M.  Bbethklot.    (No.  9  Feb. 

27,  1882).     (Thermochemistry.) 

Analysis  of  a  Tolcanic  Ash  ft*om  Mt.  Etna,    By  L.  Ricci- 

ABDi.     (No.  9  Feb.  27, 1882). 

Silica 37.82 

Sulphuric  acid 20.67 

Alumina 9.97 

Protonide  of  iron 14.05 

Lime 11.98 

Magnesia 3.64 

Chlorine 1.02 

Soda  and  Potassa 0.95 

100.00 

Normal  Carbonic  Acid  of  the  Atmosphere.    By  M.  Dumas. 

(No.  10  March  6,  1882. 

Among  the  causes  which  concur  to  equilibrate  the  quantity  of 
carbonic  acid  in  the  atmosphere,  the  author  relates  an  explanation 
given  lately  by  Schlosing,  and  derived  from  the  principle  of  dissoci- 
ation. The  proportion  of  carbonic  acid  contained  in  the  atmosphere 
is  in  proportion  with  the  quantity  of  calcium  bi-carbonate  dissolved 
in  the  waters  of  the  seas.  When  the  quantity  of  carbonic  acid 
decreases,  the  marine  calcium  bi-carbonate  is  dissociated;  half  of 
its  carbonic  acid  gas  goes  in  the  atmosphere  and  neutral  calcium 
carbonate  is  deposited.  When  the  aqueous  vapor  is  condensed  in 
the  atmosphere,  it  now  dissolves  a  portion  of  the  carbonic  acid 
present,  and  when  the  rain,  so  charged  with  carbonic  acid,  comes  in 
contact  with  the  earth  it  dissolves  lime,  calcium  bi-carbonate  is 
formed  and  carried  to  the  sea. 
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The  variation  of  the  proportion  of  carbonic  acid  in  the  atmos- 
phere is  very  small;  this  variation  is  about  to?oo  ^  volume. 

Upon  the  Double  Decompositions  of  the  Haloid  Salts  of 
Mercury   by  the   Hydracids  and   the  Haloids    Salts   of 

Potassium.  By  M.  BERTftELOT.  (No.  10  March  6,  1882). 
(Thermochemistry. ) 

The  formation  of  two  Dibasic  Acids^  Sebacic  and 
Suberic  During  the  Distillation  of  Crude  Fatty  Acid  in  a 
Current  of  Superheated  Steam.    By  A.  Cahoubs  and  E. 

Dbmabcy.    (No.  10  March  6,  1882). 

The  distillation  of  crude  fatty  acids  in  a  current  of  superheated 
steam  transforms  these  acids  into  saturated  hydrocarbons^  homolo- 
gous with  marsh  gas,  in  acids  of  the  acetic  group  belonging  to  the 
normal  series,  and  finally  into  two  dibasic  acids,  suberic  and  sebacic 
acids,  homologous  with  succinic  acid. 

Double  Decompositions  of  the  Haloid  Salts  of 
Mercury.  By  M.  Bebthblot.  (No.  11  March  13,  1882). 
(Thermochemistry). 

Crystallized  Oxychloride  of  Gallium.    By  L.  db  Boisbaub 

BAN.  (No.  11  Mar.  13th,  1882).  After  three  years  a  sample  of 
gelatinous  hydrated  chloride  of  gallium  was  transformed  in  small 
crystals  surrounded  by  a  liquid.  The  analysis  of  the  crystals  (octa- 
hedrons) has  been  given.  (Ga,  CI,  +  12  H,  O)  +  2  (Ga,0,  +  H,  O). 

Heat  of  Formation  of  Ferricyanhydric  Acid^  and  ot  some 
Ferrocyanides.  By  M.  Joannis.  (No.  11.  Mar.  13th,  1882). 
(Therm'o-chemistry). 

Products  of  Distillation  of  Colophony.  ByA.RBNABD.  (No. 
11.  Mar.  13th,  1882).  The  distillate  of  colophony  boiling  at 
about  150^  C.  contains  three  hydrocarbons,  a  terebenthen  C„  Hj,  and 
two  isomeric  hydrocarbons  Cj^H^^.  These  three  hydrocarbons  can 
not  be  separated  by  distillation;  their  mixture  is  laevogyrate. 

Dichloride  of  Camphor.  By  P.  Cazb^bxtyb.  (No.  11.  Mar. 
13th  1882.)  Obtained  by  the  action  of  dry  chlorine  upon  camphor, 
dissolved  in  absolute  alcohol.     Corresponds  to  C,,H,^C1,0. 

Essential  Oil  of  Licari  Kanali.  By  H.  Mobin.  (No.  11. 
Mar.  13th,  1882). 

Determination  of  Tannic  and  Oenogallic  Acid  in  Wine. 

By  F.  Jban.     (No.  11.    Mar.  13th,  1882). 
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Gastric  Digestion.  By  E.  Duclaux.  (No.  11.  Mar.  13th, 
1882). 

Double  Decompositions  of  the  Haloids  Salts  of  Mercury* 

Conclusions.     By  M.   Berthblot.      (No.    12.     Mar.  20tli,  288^ 
(Thermo-chemistry). 

New  Combinations  of  Nitric  Acid  and  Acetic  Acid  with 
Ammonia.  By  L.  Tboost.  (No.  12.  Mar.  20,  l882).  By  the 
action  of  dry  ammonia  upon  dry  nitrate  of  ammonium  two  nitrates 
were  obtained. 

N,0.  HO,  NH,  +  I NH. 
and  N,0.  HO,  NH.  +  3NH. 
The  new  combinations  of  acetic  acid  and  ammonia  are 

C,H,0,  NH,  +  3  NH, 
andC.H^.NH, +  6NH. 

Action  of  Acid  Solutions  npon  Protoxide  of  Iron.    By  A. 

DiTTE.      (No.  12.    Mar.  20th,  1882). 

Action  of  Ozone   npon    the  Salts   Manganese.    By  M. 

Maqitenne.  (No.  12,  Mar.  20th,  1882).  Ozone  produces  in  the 
solutions  of  salts  of  protoxide  of  manganese  a  brown  precipitate  of 
hydrated  oxide  of  manganese.  In  acidifying  the  solutions,  other 
products,  such  as  permanganic  acid,  are  formed. 

Heat  of  Formation  Snlphocyanic  Acid   and   of  some 

Snlphocantes.  By  M.  Joannis.  (No.  12.  Mar.  20th,  1882). 
(Thermo-Chemistry). 

Clarification  of  Champagne  Wines.  By  F.  Jean.  (No.  12. 
Mar.  20th9  1882).  Tannic  acid  in  solution  in  the  must  is  titrated 
with  a  solution  of  iodine.  When  the  amount  of  tannic  acid  is 
known  an  equivalent  quantity  of  gelatine  is  added,  the  gelatine  and 
tannic  acid  form  with  albuminoid  matter  an  insoluble  precipitate 
— 82.8  of  tannic  acid  requires  100  of  gelatine. 

Kola  Nnt^  Seeds  of  Stercnlia  Acuminata.    By  £.  Heckei. 

and  F.  Schlaqdenhauffeb.    (No.  12.    March  20,  1882.) 

Thf rriidW ;;;;;;;;;.  v;.v;.v.'.v.v. : : : :  SS 1   ^"Y^" 

Tannicaoid 0.027  ''  ^ 


Fat 0.585  J 


Chloroform. 
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Tannic  acid 1.591  ^       q  i  w 

Coloring  matter,  (red) 1.290  I       ^^J^^^ 

Glucose 2,875  f      au^x,^} 

Salts 0!070j      ^^^^^^• 

Starch 33.754 

Gum , 3.040 

Coloring  matter 2.561 

Proteids. 6.761 

Ashes 8.325 

Water 11.919 

Cellulose 29.831 

Total 100,000 

Double   Decompositions  of  Haloid  Salts  of  Silrer.    Bt 

M.  Bkrthelot.    (No.  13,  March  27th,  1882),  (Thermochemistry). 

Researches  Upon  Ozone.    By  M.  Mailfebt.  (No.  13.  March 

27th,  1882).  The  object  of  these  researches  is  the  action  of  Ozone 
upon  organic  matter,  and  upon  several  oxides  and  metallic  sul- 
phides, and  also  upon  salts  from  which  the  bases  can  be  suboxodized. 

Action  of  Alkaline  Solutions  Upon  Protoxide  of  Tin. 

By  a.  DriTE.     (No.  13.     March  27th,  1882.) 

Upon  Campholnrethane.    By  A.  Kaxleb.    (No.  13.    March 
27th,  1882.) 

Preparation  of  Pnre  Carbon  for  Electric  Light.     By  M. 

Jacquslain.  (No.  12.  March  27th,  1882.)  The  impurities  in 
carbon  are  removed  by  treatment  with  chlorine,. caustic  soda  or 
hydrofluoric  acid,  and  the  carbon  is  then  washed  in  water. 

Haloids  Salts  of  Silyer  and  Potassium.  By  M.  Bbbthslot. 

(No.  14.    April  3d,  1882). 

Union  of  Free  Hydrogen  with  Ethylen.    By  M.  Bebthslot. 

(No.  14.    April  3d,  1882). 

The  combination  is  limited  by  the  dissociation  of  the  hydrides, 
and  the  degree  of  dissociation  varies  rapidly  with  the  temperature. 

Effects  of  Compression  npon  the  Hardness  of  Steel.    By 

M.  LAN.     (No.  14.    April  3d,  1882). 
Steel  is  hardened  by  compression.    In  compressed  steel  the  pro- 


it 
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portion  of  combined  carbon  is  increased  and  the  proportion  of  free 
carbon  diminished,  as  shown  by  the  following  determinations: 

Compreased.  Non-Compreflsed. 

Carbon,  total,  0.70  per  ct.  0.70 

Combined  carbon.  A,  0.60       "     ^  0.49 ') 

"  "         B,  0.69      "      I  Average     0.60  I  Average 

"         C,  0.66      «      f   0.686         0.47  J    0.490 

"         D,  0.60      «     J  0.60  J 

Free  carbon  (by  difference)  0.116  0.21 

Upon  the  Composition  of  Hydrated  Carbonic  Acid.    By  M. 

Wboblenski.     (No.  14.    April  8d,  1882). 

At  0°C  and  under  the  pressure  of  about  16atm.  hydrated  carbonio 
acid  has  the  composition  C0,8H,0. 

Synthesis  of  Quinine.    By  £.  6.  Maumsnb.    (No.  14.  April 

3d,  1882). 

The  author  states  that  having  discovered  the  compound  NH,  he 
has  been  able  to  prepare  artificially  some  very  pure  sulphate  of 
quinine,  but  that  before  describing  his  process  he  will  make  some 
comparative  experiments  in  order  to  test  the  medical  properties  of 
this  artificially  prepared  quinine. 

Action  of  Fuming  Nitric  Acid  Hydrochloric  Acid^  upon 

Pilocarpine    By  P.  Chastaing.     (No.  14.    April  3d,  1882). 

Fuming  nitric  acid  transforms  pilocarpin  into  nitrate  of  Jaboran- 
din  C„H,,N,0,NHO,. 

By  the  action  of  hydrochloric  acid  pilocarpin  is  transformed  into 
chloride  of  jaborandin. 

Transformation  of  Carbon  Oxysulphide  into  Ordinary  and 
Sulphurretted  Ureas.     By  M.  Bkrthklot.    (No.  16.    April 

17th,  1882). 

Chemical  Monography  of  the  Cucurbitaces  of  Uruguay. 

By  F.  Saco.     No.  16.     (April  16th,  1882). 

The  author  gives  several  analyses  of  the  melons  coming  to  the 

Montevideo  market,  also  the  analysis  of  the  roots  of  Briony,  which 

are  often  mistaken  for  wild  potatoes.    They  have  the  following 

composition: 

Pectic  acid 0.33  per  cent. 

Lignine 9.65 

Inulin , 5.32 

Grape  sugar 4.86        " 

Water  and  loss 79.84        " 

100.00 


0 
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Separation  of  Oallium.  By  M.  Lbcoq  de  Boisbaudban. 
(No.  17.     April  24th,  1882). 

Upon  the  Atomic  Weight  of  Carbon  by  Jthe  Combustion  of 

Diamond.    By  a  E.  Roscoe.     (No.  17.    April  24th,  1882). 

African  diamonds  were  employed.  They  did  not  yield  a  trace  of 
hydrogen.     Average  of  six  experiments  11.07,  oxygen  being  15.96. 

Decomposition  of  Lead  Salts  by  Alkalies.    By  A.  Ditte. 

(No.  17.    April  24th,  1882). 

Researches  upon  Ozone.    By  M.  Mailfebt.    (No.  17.    April 

24th,  1882.) 

A  study  of  the  action  of  ozone  upon  sulphur,  selenium,  tellur- 
ium, sulphides  and  some  organic  matters. 

Insoluble  Modification  of  Pepsine.    By  A.  Gaijtieb.    No. 

17.     April  24th,  1882). 

Oxydation   of  Pyrogallol    in    the   Presence  of  Oum 

Arabic.  By  P.  de  Clermont  and  P.  Chautabd.  No.  18.  (May 
1st,  1882).  The  produce  of  oxidation  is  Purpurogallin,  having  the 
appearance  of  yellow  needles  C„  H,,  O,. 

Chemical  Studies  of  Seyeral   Products  of  Uruguay. 

By  F.  Sacc.    No.  18.     (May  1st,  1882). 

Composition  and  Atomic  Weight  of  Pernitrie  Acid.    By 

P.  Hautefeuille  and  6.  Chapius.    No.  19.     (May  8th,  1882). 

Action  of  Potassa  Upon  Lead  Oxide.    By  A.  Ditte.    No. 

19.    (May  8th,  1882). 

New  Compounds  of  Carbon  and  Silicium.    By  A.  Colson. 

No.  19.     (May  8th,  1882). 

This  new  compound  is  made  by  means  of  a  stream  of  hydrogen 
saturated  with  benzol,  passing  over  silicium  placed  in  a  red-hot 
porcelain  tube. 

Upon  the  Homologous  and  Isomeric  Bosanilin.    By.  A. 

RosBNSTiEHL  AND  M.  Gebbeb.    No.  19.     (May  8th,  1882). 

Composition  of  Ashes  from  Yesuyius.    By  L.  Ricciabdi. 

No.  19.     (May  8th,  1882). 

Eruption  of  February  25th,  1882. 

Silica 47.84 

Anhydr.    Sulphuric  Acid 0.17 

«  Phosphoric  Acid 1.83 
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Chlorine 1.32 

Alumina 18.67 

Protoxide  of  Iron 6.07 

Peroxide  of      "     4.38 

Lime 9.42 

Magnesia 3.77 

Potassa 6.64 

Soda 2.04 


100.15 


Studies  of  the  Antiseptic  Properties  of  Salicylic  Acid* 

By  E.  Robinkt  and  H.  Pkllkt.    No.  19.     (May  8th,  1882). 

Upon  Some  Reactions  of   Mercuric  Chloride.     Bt   BL 

DsBRAY.     No.  18.     (May  Ist,  1882). 

Mercuric  chloride  is  reduced  to  mercurous  chloride  by  the  so- 
lution of  sulphurous  acid,  the  presence  of  sodium  chloride  prevents 
the  reduction. 

When  a  solution  of  an  alkali  is  mixed  slowly  with  a  solution  of 
mercuric  chloride,  the  precipitate  varies  in  color  from  yellow  to 
black,  especially  in  warm  liquids,  these  different  colorations  are 
produced  by  the  formation  of  oxychlorides  of  variable  composi- 
tion. With  an  excess  of  alkali,  all  the  oxychlorides  are  destroyed, 
and  the  precipitate  is  formed  only  of  yellow  oxide  of  mercury. 
The  presence  of  sodium  chloride  prevents  the  formation  of  these 
intermediary  products. 

Liquefied  Oases,  and  Particularly  Ethylen^  for  the  Pro- 
duction of  Low  Temperatures.  By  L.  Caillktet.  No.  18. 
(May  1st,  1882). 

The  evaporation  of  ethylen  in  an  open  vessel  produces  a  tem- 
perature of — 105°  C.  ;  this  temperature  is  far  lower  than  that  pro- 
duced by  nitrous  oxide  which  boils  at — 88 **  C. 

Separation  of  Gallium.  By  M.  Lbcoq  de  Boisbaudran. 
No.  18.     (May  1st,  1882). 

Liquefaction  of  Ozone.     By    P.    Hautepkuillk  aisd  G. 

Chapuis.     No.  18.     (May  1st,  1882). 

Drops  of  liquefied  ozone  had  been  obtained  with  a  Cailletet's 
apparatus,  the  liquid  is  dark-blue  indigo,  and  had  been  preserved 
for  thirty  minutes  under  a  pressure  of  76  atm.     Its  vaporization  is 
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not  very  rapid  even  under  atmospheric  pressure.  The  liquefaction 
has  been  obtained  by  compressing  a  mixture  of  oxygen  and 
ozone  under  125  atm.,  the  refrigerating  liquid  being  ethylen,  and 
the  temperature  was  below — 100  C**. 

Action  of  Insoluble  Metallic  Sulphides  upon  a  Solution  of 
Acid  Sulphate  of  Nickel  in  the  presence  of  H,S.    By.  H. 

Baubigny.    No.  18.     (May  1st,  1882). 

Synthesis  of  Organic  Compounds  by  Means  of  Electroly- 
sis of  Water^  Acid^  Alkaline  and  Alcoholic  Solution  with 
Carbon  Electrodes.  By  A.  Babtoli  and  G.  Papasogli.  No.  20. 
(May  15,  1882). 

On  the  Absorption  of  Gases  by  Platinum.    By  M.  Berthe- 

I.OT.     No.  21.     (May  22,  1882). 

Action  of  Peroxide  of  Hydrogen  upon  Organic  Matter  and 

Fermentation.  By  P.  Bebt  and  P.  Rbgnabd.  No.  21.  (May 
^2,  1882).  Very  diluted  peroxide  of  hydrogen  stops  the  fennenta- 
tions  produced  by  living  organisms  and  the  putrefaction  of  all  sub- 
stances which  do  not  decompose  it.  It  has  no  action  upon  the 
diastasic  fermentations.  Diluted  peroxide  of  hydrogen  is  not 
destroyed  by  fats,  amylaceous  matter,  soluble  ferments,  egg  albu- 
men, casein,  peptones,  creatin,creatinin,  or  urea,but  is  quickly  decom- 
posed by  musculin,  fibrin  and  generally  by  vegetable  nitrogenized 
matter. 

Separation  of  Gallium.  By  Leooq  de  Boisbaudban.  No.  22. 
{May  29,  1882).  Analytical  methods  for  the  separation  of  gallium 
from  glucinium,  cerium,  lanthanum,  didymium,  samarium,  yttrium, 
erbium,  holmium,  thalium,  iron  and  thorium. 

Determination  of  Glycerin  in  Fatty    Matters.     By  J. 

David.  No.  22.  (May  29,  1882).  The  saponification  is  made  with 
•crystals  of  barium  hydrate,  alcohol  and  waterj  alcohol  is  separated 
by  boiling  and  barium  with  suphuric  acid.  The  clear  liquid  is 
evaporated  to  a  determined  volume,  its  sp.  gr.  taken  and  compared 
with  the  sp.  gr.  of  a  solution  of  glycerin  and  water  of  a  known 
composition. 

Double  Salts  Prepared  by  Fusion.    By  MM.  Bebthelot 

and  Flosbay.    No.  23.     (June  6,  1882). 

Oxychloride  of  Zinc.  By  6.  Andbe.  No.  23.  (June  6, 
1882).  SA  new  ^  oxychloride  of  zinc.  2  ZnCl  6  Zn,0  26H,0  is 
•described* 
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Action  of  Carbon  Bi-8nlphide  npon  Sllicium.  By  A.  Col- 
son.    No.  23.    (June  6,  1882). 

Preliminary  Note  on  Bidymium.  By  T.  Cleve.  No.  23. 
(June  5,  1882).  The  differences  obtained  in  the  determinations  of 
the  atomic  weight  of  didymium  have  induced  the  author  to  believe 
in  the  existence  of  a  new  element  which  he  calls  beta-didymiuni. 

Explosible  Alloys  of  Zinc  with  the  Platinum  Metals. 

By  Sainte-Claibe  Devuxe  and  H.  Debbay.  No.  24.  (June  12, 
1882). 

Separation  of  Gallium.  By  Lecoq  db  Boisbaudban.  No.  25. 
(June  19,  1882).  Separation  of  gallium  fron  zirconium^  manganese 
and  zinc. 

Upon  Silicium.  By  P.  Schutzenbebgeb  and  A.  Colson.  No. 
26.     (June  26, 1882). 

On  the  Compound  NH,.  By  M.  Combes.  No.  26.  June  26. 
1882).  According  to  the  author,  the  compound  NH,  has  not  been 
obtained.  NH,  and  carbonic  acid  had  been  formed  in  the  reaction 
alluded  to  by  M.  Maumene. 

On  Didymium.  By  B.  Bbauneb.  No.  26.  (June  26, 1882). 
Ordinary  didymium  is  a  mixture  of  three  elements— didymium, 
beta-didymium  and  perhaps  samarium. 

Action  of  Peroxide  of  Hydrogen  upon  the  Coloring  Mat- 
ter of  Blood  and  upon  Hematosin.  By  A.  Bechamp.  No.  26. 
(June  26,  1882).  Description  of  the  action  of  peroxide  of  hydrogen 
upon  hemoglobin  and  hematosin  and  upon  the  white  matter  of 
hemoglobin. 

Electrolysis  of  Hydrogen  Dioxide.    By  M.  Bebthelot. 

(No.   I,  July  3d,  1882.) 

Remarks  on  Didymium.  By  P.  T.  Cleves.  (No.  1,  July  3d, 
1882.)  In  a  preliminary  note  the  author  suggested  the  existence  of 
a  new  element  which  he  named  Beta-Didymium,  but  further  experi- 
ments have  shown  the  non-existence  of  this  new  element. 

Action  of  Hydrogen  Sulphide  upon  Nickel  Chloride.    By 

H.  Baubigny.  (No.  1,  July  3d,  1882.)  The  transformation  into 
sulphides  of  some  metallic  chlorides  is  more  difficult  than  the  trans- 
formation of  the  corresponding  sulphates,  under  the  same  conditions, 
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by  the  action  of  hydrogen  sulphide.  Equivalent  weights  of  sulphate 
and  chloride  of  nickel  being  taken  and  submitted  under  the  same 
conditions  to  the  action  of  hydrogen  sulphide,  it  has  been  observed 
that  the  conversion  of  the  sulphate  into  sulphide  was  quicker  than 
for  the  chloride. 

Idomery  of  Cuprous  Sulphites.     By  M.  Etasd.    (No.  1, 

July  3d,  1882.) 

Reduction  of  Some  Silver  Ores  by  Hydrogen  and  the  Wet 

Way.  By  P.  Laub.  (No.  1,  July  3d,  1882.)  The  silver  ore,  sul 
phide,  chloride,  iodide  or  bromide  in  fine  powder  is  placed  in  a  cast 
iron  pan  with  a  weak  alkaline  solution  (1  part  of  soda  for  100  of 
water)  and  an  amalgam  of  3  parts  of  tin  for  100  of  mercury  and 
submitted  to  ebullition,  nascent  hydrogen  decomposes  the  argenti- 
ferous compounds,  the  silver  forms  an  amalgams,  and  the  sulphur 
is  transformed  into  an  alkaline  sulphostannate,  chlorine,  bromine 
and  iodine  give  corresponding  soda  salts. 

Action  of  Chloroform  on  Beta-NaphtoL    By  G.  Rottsseau. 

(No.  1,  July  3d,  1882.)  By  the  action  of  chloroform  upon  beta 
naphtol  several  products  are  formed  which  can  be  separated 
into  two  distinct  groups.  1  Insoluble  in  alkalies.  1  Glycol  C„ 
H^P,.  2.  Ether  derived  of  the  glycol  C„H,,0.  3.  A  mono- 
atomic  alcohol  CjjHj^O.  4.  A  rosin  containing  96  per  cent,  of 
carbon.  2d.  Soluble  in  alkalies. — 1.  Aldelyde  Cj^HgO,.  2.  A  rosin 
containing  oxygen.  During  the  reaction  carbon  monoxide  is  con- 
tinually evolved. 

Extraction  of  Yanadium  fk*om  the  Basic  Slags  of  ^^  Le 

Creuzot.''  By  G.  Witz  and  F.  Osmond.  (No.  1,  July  3d,  1882.) 
These  slags  have  the  following  composition: 

SiUca 16.50 

Alumina 3.80 

Lime 46.30 

Magnesia *4.00 

Protoxide  of  iron 7.07  Iron 6.60 

^^           manganese    6.30  Manganese 4.10 

Sulphuric  acid 0.63  Sulphur 0.26 

Phosphoric  " 13.74  Phosphorus 6.00 

Vanadic       " 1.92  Vanadium 1.08 


99.26 
In  the  metallurgical  establishments  of  Le  Creuzot  alone  about 
60,000  kilogr.  of  vanadium  are  annually  produced  in  the  slags,  and 
it  can  be  extracted  as  anmionium  metavanadate  or  transformed 
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into  new  products  especially  adapted  for  the  fabrication  of  aniline 
black. 

Basic  Salts  of  Manganese.    By  A.  Gorgkn.    (No,  2,  July 

lOtb,  1882.) 

Action  of  Bromine  upon  Quinolein  and  Pyridin.    By  E. 

Gbimaun.  (No.  2,  July  10th,  1882.)  By  the  action  of  bromine 
upon  quinolein  a  bromide  C,HNB'  is  produced  which  is  very 
instable  and  easily  converted  into  C,H,NB',  H  Br.  Similar  pro- 
ducts are  obtained  by  the  action  of  bromine  upon  pyridin. 

Upon  the  Presence  of  Glycol  in  Wine.    By  A.  Henningkb. 

(No.  2,  July  10th,  1882.)  Glycol  is  one  of  the  products  formed 
during  the  vinous  fermentation. 

Analyses  of  Water  from  the  Isthmus  of  Panama.   By  M. 

AiLLAUD.  (No.  2,  July  10th,  1882.)  Analyses  of  well  water  and 
of  the  river  Rio  Grande  taken  to  the  south  and  near  Panama. 

Hydrate  of  Hydrogen  Sulphide.     By  M.  De  Fobcband, 

(No.  3,  July  17th,  1882.)    A  claim  of  priority. 

On  the  Gastric  Juice.  By  P.  Chapotbeaut.  (No.  3,  July 
17th,  1882.)  The  aqueous  solution  of  gastric  juice  acidified  with 
sulphuric  acid  deposits  and  white  pulverulent  mass  which  is  consid- 
ered by  the  author  as  the  active  principle  of  gastric  juice,  it  is 
insoluble  in  an  excess  of  sulphuric  acid,  but  soluble  in  hydrochloric 
acid.     Its  percentage  of  carbon,  hydrogen  and  nitrogen  is: 

C        51 

H         7.2 
N        15.4 

This  white  precipitate  transforms  meat  into  peptone. 

Two  New  Antiseptics.  By  G.  Lebon.  (No.  3,  July  11th, 
188:;^.)     Calcium  and  sodium,  Glyceroborates. 

Separation  of  Gallium.  By  Lecog  de  Boisbauerau.  (No. 
4,  July  24th,  1882.)  Description  of  methods  for  the  separation  of 
gallium  from  cobalt,  nickel,  thallium. 

Taporisation  of  Metals  inTaeuo.  By  E.  Demarcay.    (No.  4. 

July  24th,  1882.) 

Determination  of  Astringent  Matters  in  Wine.    By  A. 

GiBABE.     (No.  4,  July  24th,  1882.) 


PROCEEDINGS    OF    THE   AMERICAN    CHEMICAL 

SOCIETY. 

Room  1,  University  Building^  N,  Y, 

The  last  regular  meeting  was  held  Friday,  Nov.  3d. 

The  meeting  was  called  to  order  at  8:40  p.  m.,  Prof.  A.  R.  Leeds 
in  the  chair. 

A  quorum  not  being  present,  the  first  paper  of  the  evening,  "  On 
the  action  of  Phthalic  anhydride,  upon  Gallic  acid,"  by  Mr.  James 
IL  Stebbins,  Jr.,  'was  then  read,  at  the  conclusion  of  which  Dr. 
Prochazka  remarked  that  he  had.  produced  galleine  by  the  above 
method,  over  a  year  ago. 

After  which  the  second  paper,  "  On  the  preparation  of  Asbetos, 
for  filtering  purposes,"  by  Mr.  Casamajor  followed. 

A  quorum  being  now  present,  the  minutes  of  previous  meeting 
were  read,  and  approved. 

The  minutes  of  the  Board  of  Directors  were  then  read,  and 
after  a  correction,  approved. 

Dr.  Doremus  then  stated  on  behalf  of  the  Committee  on  Papers 
and  Publications,  that  the  October  number  of  our  journal  is  now 
in  print,  and  will  probably  be  issued  next  week. 

He  further  laid  before  the  society  the  necessity  for  members  to 
send  in  more  original  MS.,  as  thereon  depends  the  success  of  our 
journal. 

The  committee  on  Endowment  Fund  had  no  report. 

The  following  gentlemen  were  then  elected  : 

(  J.  W.  Mallett, 
Cuthbert  P.  Conrad,  Active  Member. }  E.  Waller, 

(  James  H.  Stebbins,  Jr. 

(  James  H.  Stebbins.  Jr., 
Edwin  V.  Wilmowski,  Regular  Member.  J  Wm.  Ruppp, 

(  Dr.  Grothe. 

i  J.  B.  Macintosh, 
Alfred  L.  Beebe,  Regular  Member,  v  A.  L.  Colby, 

(  A.  H.  Elliott. 

i  James  H.  Stebbins,  Jr., 
John  Cawley,  Regular  Member.  J  A.  H.  Elliott, 

(  P.  Casamajor. 

E.  Waller, 
N.  Hathaway,  Regular  Member.  J  Wm.  Rupp, 

C  E.  Munsell. 
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(  Nelson  H.  Darton, 
Greo.  E.  Leguin,  Associate  Member.  J  James  H.  Stebbins^  Jr., 

(  Wm.  Rupp. 

(  P.  Casamajor, 
John  Grey  Macfarlan.  i  James  H.  Stebbins,  Jr., 

(  A.  H.  Elliott. 
The  following  gentleman  was  nominated  as  a  Regular  Member  : 

(  E.  Waller,  ) 

Percy    Neymann.  i  A.  H.  Elliott,    >■  Proposed  by. 

(  A.  P.   Hallock, ) 
The  election  of  candidates  for  the  Committee  on  Nominations 
was  now  in  order. 
The  following  gentlemen  received  the  largest  number  of  ballots  : 

1.  Arthur  H.  Elliott. 

2.  E.  Waller. 

3.  James  H.  Stebbins,  Jr. 

4.  A.  R.  Ledoux. 

5.  Wm.  Habirshaw. 

6.  P.  Casamajor. 

7.  J.  P.  Battershall. 

8.  A.  P.  Hallock. 

9.  O.  Grothe. 

Three  names  out  of  the  nine  were  then  drawn  from  a  hat  by  the 
Chairman. 

The  members  of  the  Nominating  Committee   are  therefore, 

« 

Wm.  Habirshaw,  J.  P.  Battershall,  P.  Casamajor. 
There  being  no  further  business,  the  meeting  adjourned. 

James  H.  Stebbins,  Jr., 

Recording  Secretary. 


ON   THE   ACTION   OF   PHTHALIC    ANHYDRIDE,  UPON 

GALLIC   ACID. 

By  James  H.  Stebbins  Jr.,  A.B.,  F.C.  S. 

In  1871  Baeyer  observed,  while  heating  a  mixture  of  phthalic 
acid,  and  pyrogallic  acid,  the  formation  of  a  coloring  matter,* 
which  he  termed  "  galleine." 

At  first  Baeyer,  believed  that  the  formation  of  this  dyestuff,  was 
due  to  an  oxydation  of  pyrogallic  acid,  and  that  the  phthalic  acid  was 
not  essential  for  its  formation,  as  it  seemed  that  the  same  dyestuff 

*Ber.  d.  d.  cliem.  Gesell.  IV.,  p.  455,  555,  603. 
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was  formed  by  heating  pyrogallic  acid,  with  other  organic  acids,  or 
with  benzaldehyde. 

Further  investigation,  however,  soon  showed,  that  the  phthalic 
acid,  as  well  as  the  other  acids,  on  being  heated  with  pyrogallic 
acid,  enter  the  molecule  of  the  resulting  compound,  and  that  not 
only  does  pyrogallic  acid  act  in  this  way,  but  also  phenoles  on  the 
one  hand,  and  many  organic  acids  on  the  other,  combine  under 
elimination  of  water,  when  the  mixture,  is  either  heated  alone 
with  glycerine,  or  with  sulphuric  acid. 

The  constitution  of  the  compounds  (which  he  called  phthaleines) 
was  in  later  years  explained  by  Baeyer,  and  his  scholars.* 

Baeyer  in  his  last  paper  on  this  subject  (2)  assumes  that  the  for- 
mula of  galleine  may  be  represented  by 

C..H..O. 

■ 

which  on  being  heated  to  180^C  loses  water,  and  passes  over  into  a 
compound  closely  resembling  fluoresceine,  which  he  called  galline. 
(C„H„0,) 

In  order  not  to  make  this  subject  too  tedious,  I  will  omit  the 
many  deductions,  as  to  the  correct  formula  of  galleine,  and  will 
use  Baeyer's  formula  hereafter,  viz. : 

C.H.(OH). 
//C.H.;(OH),/ 

\\ 

C,  H.  CO 

\o 

While  reading  over  some  of  Baeyer's  interesting  work  on  this 
subject,  it  occurred  to  me,  that  possibly  phthalic-anhydride,  and 
gallic  acid,  might  be  combined,  to  form  a  compound  of  similar 
nature  to  galleine. 

According  to  Baeyer's  theory,  phthalic-anhydride  and  gallic  acid 
should  unite,  under  elimination  of  water,  to  form  a  substance,  which 
might  possibly  be  represented  by  the  following  formulss  : 


♦  Ann.  Chem.  and  Pharm.  183.1;  202  p.  36. 
2  Ber.  d.  d.  chem.  Gesell.  IV.  p.  663. 
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CO         C,H(OH).COOH 

/  \ 

CO         C.H,(OH),COOH 

CO— C.H— (OH), 

/      \  ^ 
/         COOH 

C.H,  +H,0 

\         COOH 

CO— C.H— (OH) 
Or  COOH 

/ 
CO— C.H 

^  /  (0H).\ 

C.H,  0+.H,0 

\         (OH),/ 

CO— C.H 

\ 

COOH 

But,  the  reaction  did  not  work  according  to  my  expectations,  as 
will  be  seen  from  the  following: 

10  grs.  phthalic-anhydride,  and  20  grs.  gallic  acid,  were  thor- 
oughly mixed  and  heated  at  first,  (on  the  sand  bath)  to  195^0.  At 
this  temperature  no  reaction  took  place.  So  the  heat  was  gradually 
raised  to  220°C.,  at  which  temperature  the  mixture  melted,  under 
evolution  of  a  gas,  which  on  examination  was  found  to  be  CO,.  The 
melt  then  darkened  in  color,  and  finally  turned  red  brown. 

The  whole  time  of  heating  was  about  two  hours. 

The  melt  was  then  allowed  to  cool,  dissolved  in  boiling  alcohol, 
and  the  solution  so  obtained  poured  into  cold  water. 

A  copious  fine  brown  precipitate  is  thus  formed.  This  was  col- 
lected on  a  filter,' washed  with  water,  dried,  and  finally  recrystallized 
from  alcohol 

A  combustion  of  the  above  dried  at  120*^0.  gave  the  following 

figures: 

Found. 
Carbon 61.50  per  cent. 

Hydrogen 3.50  per  cent. 

Theory. 
Carbon 62.82  per  cent. 

Hydrogen 3.63  per  cent. 
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These  figures,  beyond  a  doubt,  lead  to  the  formula  of  galleine,  and 
in  fact  the  body  analysed  closely  resembles  the  latter  in  every 
respect. 

It  dissolves  in  alcohol,  with  a  fine  cherry-red  color.  Is  sparingly 
soluble  in  hot  water,  and  dyes  mordanted  cotton,  of  the  same 
shades  as  galleine.  It  is  likewise  soluble  in  caustic  soda  solution, 
with  a  fine  blue  color,  and  finally,  it  forms  with  sulphuric  acid,  a 
condensation  product,  closely  resembling  coeruleine. 

The  formation  of  galleine  from  phthaiic-anhydride,  and  gallic 
acid  may,  I  think,  be  explained  as  follows. 

1st.  The  gallic  acid,  on  being  heated  to  220°C.  splits  up  into  car- 
bonic acid,  and  pyrogallic  acid. 

2nd.  The  pyrogallic  acid  on  being  formed  then  unites  with  the 
phthalic  acid  to  produce  galleine.     Thus: 

(OH). 

l8t.    C,H, =     CO,  +  C,H,(OH). 

H 


\| 


COO 


/ 

CO  /h 

2d.    C.I<'  Vo  + 

CO  \   H 

\ 


C.H.(OH).  C.H,(OH). 

//C.H.(OH)./ 
C 

C.H.(OH).  \C.H,-CO 

\0 


Finally,  to  make  sure,  that  the  compound  under  examination  was 
really  galleine,  I  treated  a  small  amount  of  it  with  acetic  anhy- 
dride, and  thus  obtained  the  well  known  tetra  acetyl  galleine,  as  may 
be  seen  from  the  following  figures: 

Found. 

I.  n. 

Carbon 64.09  percent 64.09 percent- 
Hydrogen  4.71  per  cent   4.27  per  oent- 

Theobt. 

C..  H.  (OCOCH.), 

Carbon 63.16  per  cent. 

Hydrogen 3.76  per  cent. 
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The  yield  of  galleine  by  this  process  is  quite  large,  and  it  pro- 
miseSy  I  think,  to  be  a  good  improTement  in  the  mannfactnre 
of  galleine,  on  account  of  the  greater  cheapness  of  the  raw  mate- 
rials. 

N.B.  After  this  paper  had  been  read  before  the  American  Chemical 
Society,  Dr.  Prochazka  arose  and  stated  that  he  had  obtained  the 
same  results  as  myself,  aboat  a  year  preTious,  and  I  there- 
fore cannot  claim  any  originality  in  these  experiments,  bat  publish 
them  merely  for  the  benefit  of  the  public,  as  Dr.  Prochazka  s  exper- 
iments have  remained  hid  under  a  bushel. 

James  H.  St£bbixs,  Jr. 


NOTE  ON  ASBESTOS  FILTERS. 
By  p.  Casamajob. 

An  extensive  dealer  in  wares  used  by  chemists,  lately  informed 
me  that  he  had  many  inquiries  concerning  asbestos  for  filtering 
liquids  in  chemical  analysis.  Some  chemists  complain  that  they 
cannot  get  clear  solutions  through  asbestos,  while  others,  who 
obtain  clear  solutions,  find  that  their  liquids  filter  altogether  too 
slowly. 

Allow  me  to  recall  that  the  method  of  making  asbestos  filters,  by 
pouring  a  thin  paste  of  this  material  over  a  perforated  platinum 
disc,  was  first  proposed  by  me  in  1875,*  but  I  neglected  to  give 
directions  concerning  the  preparation  of  asbestos,  to  make  it  fit  for 
filtering  liquids  in  chemical  analysis.  It  now  appears,  however, 
that  such  directions  would  be  found  useful,  and  I  propose  to  repair 
the  omission  and  give  the  necessary  details. 

The  kind  of  asbestos  to  use  is  a  matter  of  some  importance.  I 
have  tried  three  kinds,  which  are  sold  by  dealers  in  New  York,  as 
the  Canadian^  the  Italian^  and  the  Australia?},  This  last  is  less 
flexible  than  the  other  two,  and  consequently  the  fibres  do  not  felt 
together  and  pack  as  closely  on  the  perforated  plate.  Hence,  liquids 
filter  more  rapidly,  and  the  Australian  is,  on  this  account,  pre- 
ferable to  the  other  two  kinds.  I  am  informed  that  the  Canadian 
asbestos  is  the  most  soluble  in  acids,  but  I  have  not  verified  the 
assertion. 

Whatever  may  be  the  kind  of  asbestos  used,  the  following  is  a 

*8ee  American  Chemist,  V.,  p.  44.     Chemical  News,  XXXIL,  p.  46. 
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process  for  obtaining,  with  little  trouble,  a  quantity  of  the  pulp  in  a 
fit  state  for  filtration  : 

A  coarse  brass  sieve  is  placed  over  a  sheet  of  paper,  and  a  handful 
of  asbestos  is  rubbed  pretty  roughly  over  the  sieve  cloth.  This 
breaks  it  upin  such  a  way,  that  the  smaller  fragments  pass  through 
the  meshes,  and  are  deposited  on  the  paper  underneath.  After  a 
while,  the  portion  which  remains  on  the  sieve-cloth  is  collected  in 
one  bundle,  and  rubbed  again  in  the  same  manner,  and  the  opera- 
tion is  repeated  until  a  sufficient  quantity  has  gone  through.  In  a 
few  minutes,  enough  of  the  material  is  obtained  to  last  for  months. 

As  to  the  coarseness  of  mesh  to  use,  I  may  say  that  I  have  used 
No.  10  sieve  (ten  openings  to  the  inch)  with  satisfactory  results. 
The  sieve  is  best  placed  bottom  up,  so  as  to  leave  plenty  of  room 
under  the  cloth. 

The  next  operation  is  to  free  the  sifted  material  from  dust  and 
from  the  finest  particles.  This  is  easily  accomplished  by  placing 
the  asbestos,  as  obtained  above,  over  another  sieve  of  finer  mesh 
(about  No.  25  or  No.  30),  and  stirring  it  while  water  is  poured  over 
the  sieve.  The  first  water  which  passes  through  is  quite  milky,  but 
it  gradually  becomes  clearer  as  the  washing  is  continued.  The 
washed  asbestos  is  then  put  in  a  beaker  glass,  and  boiled  for  about 
half  an  hour  with  strong  hydrochloric  acid  (about  I  part  of  fuming 
HCl.  to  4  parts  of  water). 

The  pulp,  after  this  treatment,  is  poured  over  a  perforated  pla- 
tinum plate  placed  in  a  funnel,*  and  washed  with  distilled  water 
until  no  acidity  is  shown  by  litmus  paper.  The  pulp  is  then  taken 
out  of  the  funnel  and  strongly  heated  in  a  platinum  dish.  After 
letting  it  cool  sufficiently,  it  may  be  placed  in  a  wide-mouth  bottle 
for  future  use. 


*  A  perforated  platinum  disc,  having  a  stout  platinum  wire  soldered  with 
gold  in  the  centre  of  the  disc,  can  bo  used  in  an  ordinary  conical  funnel.  The 
wire  finds  its  place  in  the  stem  of  the  funnel,  and  keeps  the  perforated  plate  in 
position.  (See  Cfieniical  News,  XLVL,  p.  8).  A  Gooch  crucible  of  sufficient 
size  may  also  be  used  for  the  same  purpose. 


2i3  ic/rz  '^  ^jmBFcrti,  rarxxe. 

TbA  f  mM  /yf  !)pO«nft  W  tUi  pn««a>  ■  <pihc  Imi^c.  and  it  pro- 
inri«M>.  1  tinitk,  t»  b«  »  ^^mJ  impmrei^Eia  in  the  maoofsctaiv 
'^  tCMtUAttf!, '«  ae^>«»t  «(f  tlie  gmt«r  dKapaeaa  o(  tbe  law  aute- 

a.H.  AtUrw  th»  fOf^  bad  L«eD  raad  l>«f<-ji«  tli«  Americsii  Cbemiol 
H<f<fi«tj-,  f ^.  PrcMirluzkk  arriK  utd  «taud  that  he  had  obtuned  the 
Mine  fw«nlU  M  tnjMsXS,  ab'Mt  s  yesr  fVf^oas,  and  I  there- 
i'tTf  vanti'A.  cUim  any  onginalitj'  in  these  experiments,  bnt  pnbliah 
tIfMn  m«r(;lj'  for  tFie  h«oe6t  irf  the  pnblic.as  Dr.  Procbaskas  exper- 
immUi  have  remained  bid  tutder  a  biuheL 

Jajies  H.  Stebben's,  Jb. 


NOTE  OX  ASBESTOS  FILTERS. 
Br  P.  C  AS  Alt  A  JOB. 

An  citprwivc  dealer  in  wares  need  by  chemists,  lately  informed 
ni<>  that  li(^  ha<]  mnny  inquiricK  concerning  asbestOB  for  filtering 
lifjniilN  in  chemical  analyfiis.  Some  chemists  complain  that  they 
rannot  get  clear  Holutiona  through  asbestos,  while  othem,  who 
otitain  (iluar  nolutions,  find  that  their  liquids  filter  altogether  too 
dldwly. 

Allow  mo  to  recall  that  the  method  of  making  asbestos  filters,  by 
jioiintig  a  thin  paNto  of  this  material  over  a  perforated  platinnm 
(line,  was  flrHt  |mn)onp(l  by  me  in  1875,*  but  I  ntglected  to  give 
dinH'tiiHiH  concerning  the  preparation  of  asbestos,  to  make  it  fit  for 
filtering  liiinids  in  chemical  analysis.  It  now  appears,  however, 
thai.  Buch  diivctions  would  be  found  useful,  and  I  pro[>ose  to  repair 
the  omission  and  give  the  necessary  details. 

The  kind  of  ashi-stos  to  use  is  a  matter  of  some  imponanoc  I 
have  tried  Um-o  kinds,  which  are  sold  by  dealers  in  Xew  York,  as 
the  Cfmiitfiitii.  Ihe  JttiHtni,  and  the  AiMtniHan.  This  la.4  is  leas 
flcNiblc  than  the  other  two,  and  consii^uenily  the  fibmdo  notfek 
logother  and  pack  a*-  ir\c«>ely  on  the  i>erf<.«it*d  ylaM. 
filter  num'  rapidlv.  and  the  Australi-tn  is,  iw  this  « 
fcrablo  to  the  otliir  two  kind*^  I  am  infonnrf  t*«*^ 
aslH>si,\*  is  the  most  NohibU"  in  acids,  but  I  1 
assort  ion. 

Whatever  may    U-  the  kind  ^ 
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process  for  obtaining,  with  little  trouble,  a  qnantity  of  the  pulp  in  a 
fit  state  for  filtration  : 

A  coarae  brass  sieve  is  placed  over  a  sheet  of  paper,  and  a  handful 
of  aabestoa  is  rubbed  pretty  roughly  over  the  sieve  cloth.  This 
breaks  it  up.in  such  a.  way,  that  the  smaller  fragments  pass  through 
the  meshes,  and  are  deposited  on  the  paper  underneath.  After  a 
while,  the  portion  which  remains  on  the  aieve-cloth  is  collected  in 
one  bundle,  and  rubbed  again  in  the  same  manner,  and  the  opera- 
tion is  repeated  until  a  sufficient  quantity  has  gone  through.  In  a 
few  minutes,  enough  of  the  material  is  obtained  to  last  for  months. 

As  to  the  coarseness  of  mesh  to  use,  I  may  say  that  I  have  used 
No,  10  sieve  (ten  openings  to  the  inch)  with  satisfactory  results. 
The  sieve  is  best  placed  bottom  up,  so  as  to  leave  plenty  of  room 
under  the  cloth. 

The  next  operation  is  to  free  the  sifted  material  from  dust  and 
from  the  finest  particles.  This  is  easily  accomplished  by  placing 
the  asbestos,  as  obtained  above,  over  another  sieve  of  finer  mesh 
(about  No.  25  or  No.  30),  and  stirring  it  while  water  is  poured  over 
the  sieve.  The  first  water  which  passes  through  is  quite  milky,  but 
it  gradually  becomes  clearer  as  the  washing  is  continued.  The 
washed  asbestos  is  then  put  in  a  beaker  glass,  and  boiled  for  about 
half  an  hour  with  strong  hydrochloric  acid  (about  1  part  of  fuming 
HC'l.  to  4  parts  of  water). 

The  ]nilp,  after  this  treatment,  is  poured  over  a  perforated  pla- 
tinum platf  placed  in  a  funnel,*  and  washed  with  distilled  water 
until  no  acidity  is  shown  by  litmus  paper.  The  pulp  is  then  taken 
out  of  the  funnel  and  strongly  heated  in  a  platinum  dish.  After 
letting  it  cool  sufficiently,  it  may  be  placed  in  a  wide-mouth  bottle 
for  future  use. 

*  &.  purforated  pluliiiiiin  ilisc,  Imvin);  a  atouC  plntinum  wire  soldered  wilh 
gold  ill  llie  ceutre  oF  llie  di«c,  cua  bu  used  io  an  ordioary  conical  funnel.  Tbe 
wire  AaiU  ilH  place  in  llie  titem  iif  Ilic  fuuni'l,  itnd  keeps  Ihe  perfoniied  plate  in 
poBltion.  (See  Chemieal  Nttei,  XLVI.,  p.  8).  A  Ooocli  crucible  of  sufflcient 
•Ize  may  also  be  used  for  llie  same  pui'pose. 


^^^^B 
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Action  of  Carbon  Di-8alphide  npon  Silicinm.  By  A.  Col- 
son.    No.  23.    (June  5, 1882). 

Preliminary  Note  on  Didymium.    By  T.  Clbve.    No.  23. 

(June  5,  1882).  The  differences  obtained  in  the  determinations  of 
the  atomic  weight  of  didymium  have  induced  the  author  to  believe 
in  the  existence  of  a  new  element  which  he  calls  beta-didymium. 

Explosible  Alloys  of  Zinc  with  the  Platinum  Metals. 

By  Saintb-Claibe  Devillb  and  H.  Debbay.  No.  24.  (June  12, 
1882). 

Separation  of  Gallium.  By  Lecoq  de  Boisbaudban.  No.  25. 
(June  19,  1882).  Separation  of  gallium  fron  zirconium,  manganese 
and  zinc. 

Upon  Silicium.  By  P.  Sohutzenbeboeb  and  A.  Colson.  No. 

26.     (June  26,  1882). 

On  the  Compound  NH,.  By  M.  Combes.  No.  26.  June  26. 
1882).  According  to  the  author,  the  compound  NH,  has  not  been 
obtained.  NH,  and  carbonic  acid  had  been  formed  in  the  reaction 
alluded  to  by  M.  Maumene. 

On  Didymium.  By  B.  Bbauneb.  No.  26.  (June  26,  1882). 
Ordinary  didymium  is  a  mixture  of  three  elements — didymium, 
beta-didymium  and  perhaps  samarium. 

Action  of  Peroxide  of  Hydrogen  upon  the  Coloring  Mat- 
ter of  Blood  and  upon  Hematosin.    By  A.  Bechamp.    No.  26. 

(June  26,  1882).  Description  of  the  action  of  peroxide  of  hydrogen 
upon  hemoglobin  and  hematosin  and  upon  the  white  matter  of 
hemoglobin. 

Electrolysis  of  Hydrogen  Dioxide.     By  M.  Bebthelot. 

(No.  I,  July  3a,  1882.) 
Remarks  on  Didymium.    By  P.  T.  Cleves.    (No.  1,  July  3d, 

1882.)  In  a  preliminary  note  the  author  suggested  the  existence  of 
a  new  element  which  he  named  Beta-Didymium,  but  further  experi- 
ments have  shown  the  non-existence  of  this  new  element. 

Action  of  Hydrogen  Sulphide  upon  Nickel  Chloride.    By 

H.  Baubigny.  (No.  1,  July  3d,  1882.)  The  transformation  into 
sulphides  of  some  metallic  chlorides  is  more  difficult  than  the  trans- 
formation of  the  corresponding  sulphates,  under  the  same  conditions, 
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by  the  action  of  hydrogen  sulphide.  Equivalent  weights  of  sulphate 
and  chloride  of  nickel  being  taken  and  submitted  under  the  same 
conditions  to  the  action  of  hydrogen  sulphide,  it  has  been  observed 
that  the  conversion  of  the  sulphate  into  sulphide  was  quicker  than 
for  the  chloride. 

Iidomery  of  Gnprous  Sulphites.     By  M.  Etabd.    (No.  1, 

July  3d,  1882.) 

Bedactijn  of  Some  Silyer  Ores  by  Hydrogen  and  the  Wet 

Way.  By  P.  Laub.  (No.  l,  July  3d,  1882.)  The  silver  ore,  sul 
phide,  chloride,  iodide  or  bromide  in  fine  powder  is  placed  in  a  cast 
iron  pan  with  a  weak  alkaline  solution  (1  part  of  soda  for  100  of 
water)  and  an  amalgam  of  3  parts  of  tin  for  100  of  mercury  and 
submitted  to  ebullition,  nascent  hydrogen  decomposes  the  argenti- 
ferous compounds,  the  silver  forms  an  amalgams,  and  the  sulphur 
is  transformed  into  an  alkaline  sulphostannate,  chlorine,  bromine 
and  iodine  give  corresponding  soda  salts. 

Action  of  Chloroform  on  Beta-Naphtol.    By  G.  Roxtsseait. 

(No.  1,  July  3d,  1882.)  By  the  action  of  chloroform  upon  beta 
naphtol  several  products  are  formed  which  can  be  separated 
into  two  distinct  groups.  1  Insoluble  in  alkalies.  1  Glycol  C„ 
H,^0,.  2.  Ether  derived  of  the  glycol  C„Hj,0.  3.  A  mono- 
atomic  alcohol  C„Hj^O.  4.  A  rosin  containing  96  per  cent,  of 
carbon.  2d.  Soluble  in  alkalies. — 1.  Aldelyde  C^H^O,.  2.  A  rosin 
containing  oxygen.  During  the  reaction  carbon  monoxide  is  con- 
tinually evolved. 

Extraction  of  Yanadium  fi*oni  the  Basic  Slags  of  ^^  Le 

Creuzot."  By  G.  Witz  and  F.  Osmond.  (No.  1,  July  3d,  1882.) 
These  slags  have  the  following  composition: 

SiHca 16.50 

Alumina 3.80 

Lime 46.30 

Magnesia. *4.00 

Protoxide  of  iron 7.07  Iron 5.50 

**  manganese    5.30  Manganese 4.10 

Sulphuric  acid. 0.63  Sulphur 0.25 

Phosphoric  " 13.74  Phosphorus 6.00 

Vanadic       " 1.92  Vanadium 1.08 


99.26 
In  the  metallurgical  establishments  of  Le  Creuzot  alone  aboat 
60,000  kilogr.  of  vanadium  are  annually  produced  in  the  slags,  and 
it  can  be   extracted  as  anmionium  metavanadate  or  transformed 
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into  new  products  especially  adapted  for  the  fabrication  of  aniline 
black. 

Basic  Salts  of  Manganese.  By  A.  Gobgbn.  (No,  2,  July 
10th,  1882.) 

Action  of  Bromine  upon  Qninolein  and  Pyridin.    By  £. 

Gbimaun.  (No.  2,  July  10th,  1882.)  By  the  action  of  bromine 
upon  quinolein  a  bromide  C^HNB'  is  produced  which  is  very 
instable  and  easily  converted  into  C,H,NB',  H  Br.  Similar  pro- 
ducts are  obtained  by  the  action  of  bromine  upon  pyridin. 

Upon  the  Presence  of  Glycol  in  Wine.    By  A.  Hbnningkb. 

(No.  2,  July  10th,  1882.)  Glycol  is  one  of  the  products  formed 
during  the  vinous  fermentation. 

Analyses  of  Water  fi*om  the  Isthmns  of  Panama.   By  M. 

AiLLAUD.  (No.  2,  July  10th,  1882.)  Analyses  of  well  water  and 
of  the  river  Rio  Grande  taken  to  the  south  and  near  Panama. 

Hydrate  of  Hydrogen  Sulphide.     By  M.  Dk  Fobcband, 

(No.  3,  July  17th,  1882.)    A  claim  of  priority. 

On  the  Gastric  Juice.  By  P.  Chapotbeaut.  (No.  3,  July 
17th,  1882.)  The  aqueous  solution  of  gastric  juice  acidified  with 
sulphuric  acid  deposits  and  white  pulverulent  mass  which  is  consid- 
ered hy  the  author  as  the  active  principle  of  gastric  juice,  it  is 
insoluble  in  an  excess  of  sulphuric  acid,  but  soluble  in  hydrochloric 
acid.     Its  percentage  of  carbon,  hydrogen  and  nitrogen  is: 

C        51 

H  7.2 

N        15.4 

This  white  precipitate  transforms  meat  into  peptone. 

Two  New  Antiseptics.  By  G.  Lebon.  (No.  3,  July  11th, 
1882.)     Calcium  and  sodium,  Glyceroborates. 

Separation  of  Gallinm.  By  Lecog  de  Boisbauebau.  (No. 
4,  July  24th,  1882.)  Description  of  methods  for  the  separation  of 
gallium  from  cobalt,  nickel,  thallium. 

Vaporisation  of  Metals  inYacno.  By  E.  Demabcay.    (No.  4. 

July  24th,  1882.) 

Determination  of  Astringent  Matters  in  Wine.    By  A. 

GiBABB.     (No.  4,  July  24th,  1882.) 


PROCEEDINGS    OF    THE   AMERICAN    CHEMICAL 

SOCIETY. 

Room  1,  University  Building ^  JV,  Y. 

The  last  regular  meeting  was  held  Friday,  Nov.  3d. 

The  meeting  was  called  to  order  at  8:40  p.  m.,  Prof.  A.  R.  Leeds 
in  the  chair. 

A  quorum  not  being  present,  the  first  paper  of  the  evening,  "  On 
the  action  of  Phthalic  anhydride,  upon  Gallic  acid,"  by  Mr.  James 
H.  Stebbins,  Jr.,  'was  then  read,  at  the  conclusion  of  which  Dr. 
Prochazka  remarked  that  he  had  produced  galleine  by  the  above 
method,  over  a  year  ago. 

After  which  the  second  paper,  "  On  the  preparation  of  Asbetos, 
for  filtering  purposes,"  by  Mr.  Casamajor  followed. 

A  quorum  being  now  present,  the  minutes  of  previous  meeting 
were  read,  and  approved. 

The  minutes  of  the  Board  of  Directors  were  then  read,  and 
after  a  correction,  approved. 

Dr.  Doreraus  then  stated  on  behalf  of  the  Committee  on  Papers 
and  Publications,  that  the  October  number  of  our  journal  is  now 
in  print,  and  will  probably  be  issued  next  week. 

He  further  laid  before  the  society  the  necessity  for  members  to 
send  in  more  original  MS.,  as  thereon  depends  the  success  of  our 
journal. 

The  committee  on  Endowment  Fund  had  no  report. 

The  following  gentlemen  were  then  elected  : 

(  J.  W.  Mallett, 
Cuthbert  P.  Conrad,  Active  Member. }  E.  Waller, 

(  James  H.  Stebbins,  Jr. 

i  James  H.  Stebbins.  Jr., 
Edwin  V.  Wilmowski,  Regular  Member.  J  Wm.  Ruppp, 

(  Dr.  Grothe. 

i  J.  B.  Macintosh, 
Alfred  L.  Beebe,  Regular  Member.  }  A.  L.  Colby, 

I  A.  H.  Elliott. 

James  H.  Stebbins,  Jr., 
John  Cawley,  Regular  Member.  ^  A.  H.  Elliott, 

P.  Casamajor. 

E.  Waller, 
N.  Hathaway,  Regular  Member.  J  Wm.  Rupp, 

C  E.  Munsell. 
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C  Nelson  H.  Darton, 
€reo.  E.  Leguin,  Associate  Member.  J  James  H.  Stebbins,  Jr., 

(  Wm.  Rupp. 

(  P.  Casamajor, 
John  Grey  Macfarlan. )  James  H.  Stebbins,  Jr., 

(  A.  H.  Elliott. 
The  following  gentleman  was  nominated  as  a  Regular  Member  : 

(  E.  Waller,  ) 

Percy    Neymann.  )  A.  H.  Elliott,    [  Proposed  by. 

(  A.  P.   Hallock, ) 
The  election  of  candidates  for  the  Committee  on  Nominations 
was  now  in  order. 
The  following  gentlemen  received  the  largest  number  of  ballots  : 

1.  Arthur  H.  Elliott. 

2.  E.  Waller. 

3.  James  H.  Stebbins,  Jr. 

4.  A.  R.  Ledoux. 

5.  Wm.  Habirshaw. 

6.  P.  Casamajor. 

7.  J.  P.  BattershalL 

8.  A.  P.  Hallock. 

9.  O.  Grothe. 

Three  names  out  of  the  nine  were  then  drawn  from  a  hat  by  the 
Chairman. 

The  members  of  the   Nominating  Committee   are  therefore, 

« 

Wm.  Habirshaw,  J.  P.  Battershall,  P.  Casamajor. 
There  being  no  further  business,  the  meeting  adjourned. 

James  H.  Stebbins,  Jr., 

Recording  Secretary. 


ON  THE   ACTION   OF   PHTHALIC    ANHYDRIDE,  UPON 

GALLIC   ACID. 

By  James  H.  Stebbins  Jr.,  A.B.,  F.C.  S. 

In  1871  Baeyer  observed,  while  heating  a  mixture  of  phthalic 
acid,  and  pyrogallic  acid,  the  formation  of  a  coloring  matter,* 
which  he  termed  "  galleine." 

At  first  Baeyer,  believed  that  the  formation  of  this  dyestuff,  was 
due  to  an  oxydation  of  pyrogallic  acid,  and  that  the  phthalic  acid  was 
not  essential  for  its  formation,  as  it  seemed  that  the  same  dyestuff 

♦Ber.  (1.  d.  cliem.  Gesell.  IV.,  p.  455,  555,  663. 
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was  formed  by  heating  pyrogallic  acid,  with  other  organic  acids,  or 
with  benzaldehyde. 

Further  investigation,  however,  soon  showed,  that  the  phthalic 
acid,  as  well  as  the  other  acids,  on  being  heated  with  pyrogallic 
acid,  enter  the  molecule  of  the  resulting  compound,  and  that  not 
only  does  pyrogallic  acid  act  in  this  way,  but  also  phenoles  on  the 
one  hand,  and  many  organic  acids  on  the  other,  combine  under 
elimination  of  water,  when  the  mixture,  is  either  heated  alone 
with  glycerine,  or  with  sulphuric  acid. 

The  constitution  of  the  compounds  (which  he  called  phthaleines) 
was  in  later  years  explained  by  Baeyer,  and  his  scholars.* 

Baeyer  in  his  last  paper  on  this  subject  (2)  assumes  that  the  for- 
mula of  galleine  may  be  represented  by 

C„H,.0. 

which  on  being  heated  to  180^C  loses  water,  and  passes  over  into  a 
compound  closely  resembling  fluoresceine,  which  he  called  galline. 
(C..  H,.  O,) 

In  order  not  to  make  this  subject  too  tedious,  I  will  omit  the 
many  deductions,  as  to  the  correct  formula  of  galleine,  and  will 
use  Baeyer's  formula  hereafter,  viz. : 


While  reading  over  some  of  Baeyer's  interesting  work  on  this 
subject,  it  occurred  to  me,  that  possibly  phthalic-anhydride,  and 
gallic  acid,  might  be  combined,  to  form  a  compound  of  similar 
nature  to  galleine. 

According  to  Baeyer's  theory,  phthalic-anhydride  and  gallic  acid 
should  unite,  under  elimination  of  water,  to  form  a  substance,  which 
might  possibly  be  represented  by  the  following  formulae  : 


♦  Ann.  Cliem.  and  Pharm.  183,1;  202  p.  36. 
2  Ber.  d.  d.  chem.  Gesell  IV.  p.  663, 


ci/' 
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co  c.h,(oh),cooh 

c.h(    )  + 

co  c.h,(oh),cooh 

CO-C.H-(OH), 

/         COOH 
C.H,  +H,0 

\         COOH 

CO— C,H— (OH) 
Or  COOH 

/ 
CO— C.H 

^  (0H),\ 

0+.H.O 
\         fOH)^ 

CO— c.n 

\ 

COOH 

But,  the  reaction  did  not  work  according  to  my  expectations,  as 
will  be  seen  from  the  following: 

10  grs.  phthalic-anhydride,  and  20  grs.  gallic  acid,  were  thor- 
oughly mixed  and  heated  at  first,  (on  the  sand  bath)  to  195*^0.  At 
this  temperature  no  reaction  took  place.  So  the  heat  was  gradually 
raised  to  220°C.,  at  which  temperature  the  mixture  melted,  under 
evolution  of  a  gas,  which  on  examination  was  found  to  be  CO^.  The 
melt  then  darkened  in  color,  and  finally  turned  red  brown. 

The  whole  time  of  heating  was  about  two  hours. 

The  melt  was  then  allowed  to  cool,  dissolved  in  boiling  alcohol, 
and  the  solution  so  obtained  poured  into  cold  water. 

A  copious  fine  brown  precipitate  is  thus  formed.  This  was  col- 
lected on  a  filter,* washed  with  water,  dried,  and  finally  recrystallized 
from  alcohol 

A  combustion  of  the  above  dried  at  120^C.  gave  the  following 

figures: 

Found. 
Carbon 61.50  per  cent. 

Hydrogen 3.50  per  cent. 

Theoby. 
Carbon 62.82  per  cent. 

Hydrogen 3.63  per  cent. 


ON  THE   ACTION  OP  PHTHALIC   ANHYDRIDE. 


247 


These  figures,  beyond  a  doubt,  lead  to  the  formula  of  galleine,  and 
in  fact  the  body  analysed  closely  resembles  the  latter  in  every 
respect. 

It  dissolves  in  alcohol,  with  a  fine  cherry-red  color.  Is  sparingly 
soluble  in  hot  water,  and  dyes  mordanted  cotton,  of  the  same 
shades  as  galleine.  It  is  likewise  soluble  in  caustic  soda  solution, 
with  a  fine  blue  color,  and  finally,  it  forms  with  sulphuric  acid,  a 
condensation  product,  closely  resembling  coeruleine. 

The  formation  of  galleine  from  phthalic-anhydride,  and  gallic 
acid  may,  I  think,  be  explained  as  follows. 

1st.  The  gallic  acid,  on  being  heated  to  220°C.  splits  up  into  car- 
bonic acid,  and  pyrogallic  acid. 

2nd.  The  pyrogallic  acid  on  being  formed  then  unites  with  the 
phthalic  acid  to  produce  galleine.     Thus: 


1st.     C  H. 


(OH). 


\ 


=     CO.+C.H.(OH). 


COO  H 


CO 
/    \ 

2d.    CJi, 

CO 


/ 

\ 


C.H.(OH). 


C.H,(OH). 


C.H.(OH). 

/^       > 

//C.H.(OH)./ 
C 

\C.H.— CO 

\^    V 
\0 


Finally,  to  make  sure,  that  the  compound  under  examination  was 
really  galleine,  I  treated  a  small  amount  of  it  with  acetic  anhy- 
dride,  and  thus  obtained  the  well  known  tetra  acetyl  galleine,  as  may 
be  seen  from  the  following  figures: 

Found. 

L  n. 

Carbon 64.09  percent 64.09 percent. 

Hydrogen 4.71  per  cent   4.27  per  cent. 

Theoby. 

C,.  H.  (OCOCH,). 

Carbon 68.15  per  cent. 

Hydrogen 3.75  per  cent. 
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The  yield  of  galleine  by  this  process  is  quite  large,  and  it  pro- 
mises^ I  think,  to  be  a  good  improvement  in  the  manufacture 
of  galleine,  on  account  of  the  greater  cheapness  of  the  raw  mate- 
rials. 

N.B.  After  this  paper  had  been  read  before  the  American  Chemical 
Society,  Dr.  Prochazka  arose  and  stated  that  he  had  obtained  the 
same  results  as  myself,  about  a  year  previous,  and  I  there- 
fore cannot  claim  any  originality  in  these  experiments,  but  publish 
them  merely  for  the  benefit  of  the  public,  as  Dr.  Prochazka  s  exper- 
iments have  remained  hid  under  a  bushel. 

James  H.  Stebbins,  Jb. 


NOTE  ON  ASBESTOS  FILTERS. 
By  p.  Casakajob. 

An  extensive  dealer  in  wares  used  by  chemists,  lately  informed 
me  that  he  had  many  inquiries  conceraing  asbestos  for  filtering 
liquids  in  chemical  analysis.  Some  chemists  complain  that  they 
cannot  get  clear  solutions  through  asbestos,  while  others,  who 
obtain  clear  solutions,  find  that  their  liquids  filter  altogether  too 
slowly. 

Allow  me  to  recall  that  the  method  of  making  asbestos  filters,  by 
pouring  a  thin  paste  of  this  material  over  a  perforated  platinum 
disc,  was  first  proposed  by  me  in  1875,*  but  I  neglected  to  give 
directions  concerning  the  preparation  of  asbestos,  to  make  it  fit  for 
filtering  liquids  in  chemical  analysis.  It  now  appears,  however, 
that  such  directions  would  be  found  useful,  and  I  propose  to  repair 
the  omission  and  give  the  necessary  details. 

The  kind  of  asbestos  to  use  is  a  matter  of  some  importance.  I 
have  tried  three  kinds,  which  are  sold  by  dealers  in  New  York,  as 
the  Canadian^  the  Italian^  and  the  Australian,  This  last  is  less 
flexible  than  the  other  two,  and  consequently  the  fibres  do  not  felt 
together  and  pack  as  closely  on  the  perforated  plate.  Hence,  liquids 
filter  more  rapidly,  and  the  Australian  is,  on  this  account,  pre- 
ferable to  the  other  two  kinds.  I  am  informed  that  the  Canadian 
asbestos  is  the  most  soluble  in  acids,  but  I  have  not  verified  the 
assertion. 

Whatever  may  be  the  kind  of  asbestos  used,  the  following  is  a 

*  See  American  Chemist^  V.,  p.  44.     Chemical  New9,  XXXII.,  p.  46. 
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process  for  obtaining^  with  little  trouble,  a  quantity  of  the  pulp  in  a 
fit  state  for  filtration  : 

A  coarse  brass  sieve  is  placed  over  a  sheet  of  paper,  and  a  handful 
of  asbestos  is  rubbed  pretty  roughly  over  the  sieve  cloth.  This 
breaks  it  upin  such  a  way,  that  the  smaller  fragments  pass  through 
the  meshes,  and  are  deposited  on  the  paper  underneath.  After  a 
while,  the  portion  which  remains  on  the  sieve-cloth  is  collected  in 
one  bundle,  and  rubbed  again  in  the  same  manner,  and  the  opera- 
tion is  repeated  until  a  sufficient  quantity  has  gone  through.  In  a 
few  minutes,  enough  of  the  material  is  obtained  to  last  for  months. 

As  to  the  coarseness  of  mesh  to  use,  I  may  say  that  I  have  used 
No.  10  sieve  (ten  openings  to  the  inch)  with  satisfactory  results. 
The  sieve  is  best  placed  bottom  up,  so  as  to  leave  plenty  of  room 
under  the  cloth. 

The  next  operation  is  to  free  the  sifted  material  from  dust  and 
from  the  finest  particles.  This  is  easily  accomplished  by  placing 
the  asbestos,  as  obtained  above,  over  another  sieve  of  finer  mesh 
(about  No.  25  or  No.  30),  and  stirring  it  while  water  is  poured  over 
the  sieve.  The  first  water  which  passes  through  is  quite  milky,  but 
it  gradually  becomes  clearer  as  the  washing  is  continued.  The 
washed  asbestos  is  then  put  in  a  beaker  glass,  and  boiled  for  about 
half  an  hour  with  strong  hydrochloric  acid  (about  I  part  of  fuming 
HCl.  to  4  parts  of  water). 

The  pulp,  after  this  treatment,  is  poured  over  a  perforated  pla- 
tinum plate  placed  in  a  funnel,*  and  washed  with  distilled  water 
until  no  acidity  is  shown  by  litmus  paper.  The  pulp  is  then  taken 
out  of  the  funnel  and  strongly  heated  in  a  platinum  dish.  After 
letting  it  cool  sufficiently,  it  may  be  placed  in  a  wide-mouth  bottle 
for  future  use. 


*  A  perforated  platinum  disc,  having  a  stout  platinum  wire  soldered  with 
gold  in  the  centre,  of  the  disc,  can  be  used  in  an  ordinary  conical  funnel.  The 
wire  finds  its  place  in  the  stem  of  the  funnel,  and  keeps  the  perforated  plate  in 
position.  (See  Chemical  News,  XLVI.,  p.  8).  A  Gooch  crucible  of  sufficient 
size  may  also  be  used  for  the  same  purpose. 
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FAT  EXTRACTING  APPARATUS. 
T.  O'CoNOB  Sloane,  Ph.D. 

In  many  processes  of  analysis  a  continuously  working  apparatas 
for  extraction  with  alcohol  or  ether  b  useful.  The  extraction  of 
chinchona  barks,  for  separation  of  the  alkaloids  may  be  instanced.  In 
their  analysis  it  b  best  to  work  upon  large  quantities,  and  a  long 
treatment  with  the  solvent  is  necessary.  Any  attempt  to  thoroughly 
extract  a  large  quantity  by  percolation  and  decantation  would  be 
tedious  and  probably  imperfect.  A  well  arranged  fat-extractor  is 
particularly  available  for  analysis  of  this  type. 

The  cut,  accompanying  this,  shows  a  very  efficient  and  cheap  form 
of  fat  extractor. 

A  represents  a  glass  receptacle  in  which  the  substance  weighed 
out  for  analysis  is  placed.  It  will  be  recognized  as  one  of  the  pieces 
used  in  the  apparatus  for  extraction  of  soils.  The  bottom  may 
be  closed  by  a  piece  of  sponge,  and  broken  glass  placed  on  this  to  a 
depth  of  two  or  three  centimetres.  The  substance  to  be  extracted 
rests  on  the  broken  glass. 

JS  represents  a  glass  flask.  The  alcohol  or  other  extracting  fluid 
is  boiled  in  it,  and  the  vapor  is  condensed  in  the  condenser  shown 
above  it. 

C  is  the  condenser  in  question.  It  may  be  made  with  block  tin 
pipe  for  the  coil,  as  shown  by  the  dotted  lines,  and  a  varnish  can 
may  serve  for  the  case.  If  the  varnish  should  be  used,  the  bottom 
must  be  cut  off,  and  the  handle  transferred  from  top  to  bottom  as 
shown.  The  tin  coil  pipe  passes  through  a  perforated  cork  in  the 
neck. 

The  other  connections  may  be  made  of  glass  tubing,  joined  to  the 
tin  tube  at  a  by  a  rubber  tube. 

The  condenser  is  to  be  filled  with  water.  While  a  continuous 
supply  is  desirable,  it  is  not  necessary,  provided  the  condenser  be 
large  enough.  In  that  case  the  water  may  be  changed  every  hour, 
the  warm  water  being  syphoned  off  without  dismounting  the  appar- 
atus. 

The  operation  is  simple.  The  fluid  in  the  flask  ^  is  boiled.  Its  vapor 
rises,  condenses  in  the  condenser  C,  and  drops  down  into  the  receiver 
A.  When  sufficient  has  accumulated  to  rise  above  the  bend  D  it 
syphons  into  the  flask,  and  the  fluid  is  rapidly  drawn  out  of  the 
receiver,  until  by  the  admission  of  air  at  the  bottom  of  the  receiver 
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the  syphon  is  broken.     A  new  accumulation  of  condensed  fluid  then 
takes  place,  which  is  soon  syphoned  off.     Thus  a  continuous  series 
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of  rapid  percolations  is  produced,  exhausting  the  substance  in  a  most 
effective  manner. 

With  a  boiling  flask  of  a  litre  capacity,  a  receiver  of  four  hundred 
c.  c.  capacity,  and  a  condenser  of  five  litres  capacity,  the  extracting 
fluid  being  alcohol,  the  syphonings  should  follow  each  other  at  inter- 
vals of  about  twenty  minutes. 

The  nearly  horizontal  portion  of  glass  tube  to  the  left  of  A  should 
pitch  downwards  towards  the  receiver.  This  is  very  important,  as 
otherwise  the  condensed  fluid  would  partly  run  back  into  the  flask. 

Where  alcohol  or  ether  is  used,  a  water  bath  should  be  employed 
to  boil  it. 

All  the  tube  connections  should  be  as  large  as  possible  to  insure 
rapidity  of  working. 


ON  BISULPHIDE  OF  CARBON. 

By  L.  H.  Fbiedburg,  Ph.  D. 

Several  years  ago  I  published  some  notes  on  bisulphide  of  carbon* 
to  which  I  shall  add  to  day  a  few  more  observations.  Then  and 
there  I  showed  how  to  clean  the  bisulphide  by  means  of  fuming 
nitric  acid,  and  that  the  vapors  of  nitrous  acid,  of  nitrogen  dioxyde, 
of  sulphurous  acid,  etc.,etc.,  were  taken  up  and  invariably  retained  by 
the  bisulphide.  Dry  bisulphide  of  carbon  serves  as  a  very  good  con- 
veyance for  the  reaction  of  such  gases  and  vapors  in  a  dry  state  on 
each  other  and  on  other  substances.  The  only  disagreeable  feature 
in  this  regard  is  that  carbon  bisulj)hide  in  most  cases  also  enters 
the  reaction,  forming  very  imdesirable  products,  and  sometimes, 
only  such,  sulphur  containing,  products  are  formed,  in  any  nota- 
ble quantity.  The  following  reactions  are  the  only  three  I  wish  to 
mention,  as  they  may  prove  germs  for  further  investigations. 

1.  Bisulphide  of  carbon  charged  with  the  vapors  of  nitrogen  di- 
oxyde and  then  mixed  with  pure  benzol,form8  amongst  other  products 
large,broad  crystals  of  dinitro-benzol,melting  at+86^C.  These  crys- 
tals are  formed  after  standing  a  considerable  time,  and  after  the 
partial  evaporation  of  the  mixed  liquids  at  summer  heat. 

2.  I  think  that  great  interest  is  attached  to  the  reaction  of  the 
aforesaid  liquids  in  direct  sunlight.  The  brown  vapors  begin  to 
disappear  without  escaping  from  the  narrow  neck  of  the  very  large 
flask,  in  which  such  experiments  take  place,  and  in  proportion  as 
they  disappear,  small  white  crystals  begin  to  cover  the  sides  of  the 

♦Bericlite  d.d.  ch.  Ges.  VIII.,  1616. 


ox   BISUU^HIDE  OF  CABBON.  258 

flask  within.  This  covering  principally  takes  place  above  the  edge 
of  the  liquid  on  the  bare  glass.  The  crystals  could  not  be  analyzed, 
because  they  decomposed  when  brought  in  contact  with  air,  yield- 
ing then  NO,  and  benzol.  It  is  not  entirely  out  of  the  way  to  sup- 
pose, that  in  this  case  addition  products  formed,  analogous  to 
benzol-hexachloride  =  C.H^Cl,,  so  that  the  white  crystals  in  this 
case,  might  be  either  C,H,  (NO,),  or  C,  H,  (NO,)^  which  of  course 
needs  further  investigation. 

3.  A  very  pretty  reaction  takes  place,  when  bisulphide  of  carbon 
charged  with  dry  sulphurous  acid  gas,  and  the  same  medium  charged 
with  nitrogen  dioxyde  (which  was  not  free  from  nitrous  :icid)  are 
brought  together.  This  reaction  might  be  used  as  a  lecture  experi- 
ment. Keeping  the  vessels  cool  and  dry  (I  generally  use  a  spacious 
beaker)  white  crystals  very  readily  form  in  considerable  quantity, 
which,  in  fact,  are  nothing  but  lead  chamber  crystals.  This  reac- 
tion treated  analytically  may  some  day  throw  new  light  on  the  for- 
mation and  composition  of  lead  chamber  crystals. 

The  bisulphide  of  carbon  cleaned  by  means  of  fuming  nitric  acid 
is  the  only  chemically  pure  I  came  across,  and  I  therefore  proceeded 
to  determine  its  specific  gravity  as  well  as  boiling  point,  without 
finding  though  any  differences  from  former  determinations. 

The  spec-gravity  at  +  15°.2  C.  is  1,266  and  the  boiling  point  is 
-f47.  4  C,  at  0.  760m  pressure. 

The  pure  bisulphide  shows  materially  no  other  so-called  physical 
properties  than  those  known  heretofore. 

Finally  I  want  to  state,  that  in  treating  raw  bisulphide  of  carbon, 
coming  from  the  retorts  of  manufacture,  with  fuming  nitric  acid,  I 
could  invariably  detect  mononitrobenzol  in  the  residue  of  evapora- 
tion, which  leads  me  to  believe  that  amongst  the  numerous  products 
formed  in  the  red  hot  retorts,  particularly  if  the  charcoal  was  not 
dry  enough,  there  is  also  benzol. 

2.  The  purifying  influence  of  a  non-colored  and  inodorous  fat, 
for  instance  such  as  the  oil  of  African  palm  kernels*  good  as  it  is 
for  the  bisulphide  of  carbon,  becomes  a  nuisance,  when  this  latter 
is  used  as  a  means  of  extraction  of  the  former.  I  advise,  therefore, 
from  long  experience,  all  those  who  extract  fats  (particularly  if  it 
is  for  soap  manufacturing)  by  means  of  CS,  never  to  use  an  excess 
of  this  latter,  and  never  to  let  a  new  mixture  of  oil  and  bisulphide 
run  into  the  still  in  which  oil  already  freed  from  bisulphide  is 
retained.     This  latter  will  else  be  rendered  impure. 

*Bee  foot  note  page  252. 
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NOTE   ON  THE   ACTION    OF  ALCOHOLIC  POTASH  ON 

HEPTYLENE  BROMIDE. 

F.  P.  Venable,  Ph.  D., 

Having  on  hand  a  small  supply  of  heptylene  bromide,  described 
in  this  journal  (IV.  22),  the  action  of  an  alcoholic  solution  of  potas- 
sium hydrate  was  tried  upon  it  with  a  view  to  the  formation  of  a 
hydrocarbon  with  two  less  carbon  atoms  a  heptine  isomeric  with  the 
oenanthylidene  of  Limpricht  (Liebig's  Annalen  103.81)  and  the 
tetra  methylallylene  of  Henry  (Ber.  Chem.  Ges.  8.  400).  These  two 
bodies  were  formed  by  the  action  of  alcoholic  potash  on  the  chlo- 
rides. It  was  interesting  then  to  see  if  the  reaction  with  this  bro" 
mide  would  follow  the  same  course. 

From  seven  to  eight  grammes  of  heptylene  bromide  were  placed 
in  a  flask  and  an  excess  of  a  strong  alcoholic  solution  of  caustic 
potash  added  (2  mol.  KOH  to  1  mol.  C^H^^Br,  being  the  proportion 
required  by  formula).  To  condense  and  return  the  alcohol  to  the 
flask  it  was  connected  with  an  upright  condenser.  The  reaction 
commenced  immediately  in  the  cold — potassium  bromide  beginning 
to  deposit — ^but  it  went  on  very  slowly  without  the  aid  of  heat. 
The  whole  was  accordingly  heated  4-6  hours  on  a  water  bath,  the 
potassium  salt  forming  a  thick  deposit  on  the  sides  of  the  flask  and 
the  liquid,  at  first  colorless,  darkening  to  a  reddish  black.  At  the 
expiration  of  this  time  no  further  precipitation  of  potassium  bro- 
mide was  observable  on  adding  fresh  alcoholic  potash.  The  oily 
liquid  was  thoroughly  washed  with  water,  separating  in  a  lighter 
layer  at  the  top  of  the  separating  funnel,  was  dried  over  calcium 
chloride  and  finally  fractioned  under  lOO^C,  the  amount  coming 
over  was  small.  The  thermometer  the  rose  rapidly  to  150^C.  then 
slowly  to  160°C.  Between  these  two  degrees  nearly  the  whole  pro- 
duct came  over,  leaving  a  dirty,  thick  mass  behind  in  the  fraction- 
ing  flask.  On  redistilling  the  fraction  from  150°-160®C,  a  small  por- 
tion of  a  constant-boiling  product  was  obtained — boiling  at  156°- 
158**C.  This  was  immediately  sealed  in  a  tube  and  set  aside  for 
analysis.  On  examining  it  qualitatively,  bromine  was  found  pres- 
ent in  considerable  amount  so  that  clearly  some  brorainated  com- 
pound instead  of  the  expected  C^H,,  had  been  formed  by  the  reac- 
tion. Seeing  thatBruylaut  (Ber.  Chem.  Ges.  8.  409)  had  prepared 
a  monobromoBnanthylene  by  the  action  of  alcoholic  potash  on 
oenanthylene  bromide  (heated  together  two  days  in  closed  tubes),  a 
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bromine  determination  was  made  after  the  method  of  Carius  to  see 
if  some  similar  body  had  not  been  found  in  this  case.  A  confirma- 
tory determination  would  have  been  made  but  unfortunately  part  of 
the  liquid  was  lost. 

0.1895  grm.  substance  gave  0.2019  grm.  silver  bromide. 

Calculated  for  C,Hj,Br,  45.19  per  cent.  Br — ^found  45.34  per  cent. 
Probably  the  first  small  fraction  coming  over  somewhat  under  100** 
consisted  of  C^H,,  but  the  quantity  was  too  small  for  examination 
and  purification.  The  reaction  then,  instead  of  following  the  for- 
mula, C\H,,Br,2KOH=C,H„+KBr+2H,0  was  rather  C,H^,Br,+ 
KOH=C^H„Br+KBr+H,0  in  spite  of  the  excess  of  alcoholic 
potash. 

Bromheptylene — C,Hj,Br  is  a  colorless  mobile  liquid,  with  a 
pleasant  though  pungent  aromatic  odor,  lighter  than  water  and 
boiling  at  156^-158°C.  The  two  bodies  C,H^,Br,  and  C,H,„  pre- 
pared  by  Bruylaut  had  respectively  the  boiling  points  165°C  and 
100*^0.  This  gives  a  difference  of  7®-9®  in  boiling  points  between 
the  derivation  from  the  cenanthal  heptane  and  the  Pinus  Sabiniana 
heptane.  Nearly  the  same  difference  is  noticed  between  the  hep- 
tylic  bromides  C,H,^Br  from  oenanthal  boiling  at  178.5°  and  from 
P.  Sabiniana  boiling  at  165.5.° 

University  of  North   Carolina. 


NOTES  FROM  THE  CHEMICAL  LABORATORY  OF  THE 
UNIVERSITY  OF  NORTH  CAROLINA— ANALYSIS  OF 
ROCK-SALT  FROM  SALTVILLE,  WASHINGTON  eO., 
VA. 

By  Thomas  Radclifpe. 

A  specimen  of  this  rock-salt  sent  by  the  superintendent  of  the 
salt-works  in  the  valley  of  the  Holston,  yielded  on  analysis  some- 
what different  results  from  the  previously  published  analysis  (Chem 
News  No.  1038)  and  in  view  of  this  and  the  claim  made  for  this 
Virginia  brine,  that  it  exceeds  in  purity  nearly  all  others  of  which 
analyses  are  on  record,  the  analysis  made  in  this  laboratory  is  pub. 
lished.  The  specimen  was  brownish-red  in  color,  with  a  crystalline 
structure  and  was  obtained  whilst  deepening  one  of  the  salt-wells. 
This  rock-salt  is  not  mined,  the  brine  alone  being  used  for  the  manu- 
facture of  salt.     The  capacity  of  the  works  is  at  present  450,000 
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bushels  per  year,  though  at  one  time,  during  the  late  war,  the  yield 
was  as  high  as  10,000  bushels  per  day. 

According  to  this  analysis  the  rock-salt  contained: 

Na  CI 93.05 

KCl trace 

CaS0,.2H,0 2.40 

MgSO 07 

Fe,0, 83 

SiO, 2.81 

H,0 30 


99.46 


An  analysis  of  the  salt  as  marketed  gave  98.89  per  cent.  NaCl 
with  a  small  percentage  of  CaS0^2H,0  and  a  trace  of  MgSO^ 
showing  it  to  be  a  high-grade  salt. 


ANALYSIS  OF  A  DEPOSIT  OF  ZINC  OXIDE  IN  A  BLAST 

FURNACE  AT  LONGDALE,  VA. 

By  Thomas  Radcliffe. 

As  is  well-known  these  deposits  of  impure  zinc  oxide  are  some 
times  found  in  furnaces  where  zinc-bearing  ores  are  used.  The 
name  cadmia  is  given  them  in  Dana's  mineralogy.  The  green  flame 
of  burning  zincjis  noticed  at  the  tyrup  of  these  furnaces  and  was 
formerly  looked  upon  by  furnace-men  as  indieative  of  sulphur — 
especially  as  this  burning  left  on  substances  in  the  near  neighbor- 
hood of  the  tyrup  a  coating  of  zinc  oxide  which  was  yellow  whilst 
hot.  The  specimen  examined  was  sent  through  the  courtesy  of  the 
manager  of  the  Longdale  Iron  Go's,  furnaces.  According  to  analy- 
sis no  zinc  is  contained  in  the  ores  used  by  this  company,  the  said 
ores  being  ordinary  brown  hematite.  Nor  has  zinc  been  found  in 
the  coke  and  limestone  used — evidently  occurring  then  in  minute 
traces  probably  in  the  ore.  The  deposit  was  very  large,  nearly 
choking  the  mouth  of  the  furnace.  The  specimen  had  a  laminated 
appearance,  as  if  deposited  in  layers,  and  was  greenish-brown  in 
color.     It  was  quite  hard,  breaking  in'thin  plates,  like  shale,  in  tlie 
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direction  of  the  lamination   and  the  specific  gravity  was  6.0405 
(temp,  of  water  16*>C). 
The  analysis  gave: 

ZnO 93.34 

PbO 2.37 

Fe  (metallic) 1.99 

CaCO, 1.01 

C 20 

SiO, 1.11 


100.02 
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Abstracts  from  the  Journal  of  the  Chemical  Society  (London),  by  Arthur  H. 

Elliott,  Ph.  B.,  F.  C.  8. 

On  Rotary  Polarization  of  Cliemical  Substances  under 
Magnetic  Influence.    By  W.  H.  Pebkin,  F.  R.  S.    (Vol.  XL,, 

p.  330). 

Author  used  tubes  10  c.  m.  long,  closed  with  glass  plates  ;  which 
tubes  had  their  ends  inserted  a  short  distance  into  perforations  in 
the  armature  of  an  electro -magnet,  as  proposed  by  De  la  Rive. 
Water  and  carbon  disulphide  were  used  as  standards  of  comparison. 
The  results  obtained  bear  little  or  no  relationship  to  the  chemical 
composition  of  the  substance  examined.  But  by  referring  the 
observations  to  lengths  of  tubes  related  to  each  other  in  proportion 
to  their  molecular  weights,  and  making  the  necessary  corrections  for 
density,  it  is  found  that  the  molecular  magnetic  rotary  power  of 
bodies  follows  more  or  less  regularly  with  the  chemical  com- 
position. 

A  Spectroscopic  Study  of  Chlorophyll.  By  W.  J.  Russell, 
Ph.  D.,  F.  R.  S.,  and  W.  Lapbaik,  F.  C.  S.     (Vol.  XL.,  p.  334). 

By  making  an  alcohol-ether  solution  of  leaves,  the  authors 
obtained  a  chlorophyll  solution  and  studied  the  four  least  refrangi- 
ble absorption  bands.  Authors  tried  the  action  of  hydrochloric  acid 
gas  upon  the  spectra  and  observed  some  remarkable  movements  in 
the  position  of  the  bands.     They  also  state  that  other  acids  produce 
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like  changes.  Carbonic  acid  produces  no  change.  Application  of 
heat  produces  like  changes.  The  action  of  mercuric  chloride,  ferric 
chloride  is  also  noticed.  Also  the  alum  and  basic  lead  precipitates. 
By  adding  alkalies  to  the  chlorophyll  solution,  there  is  a  fading  out 
of  all  except  the  least  refrangible  band,  and  the  spread  of  this  band 
towards  the  blue.  Further  addition  of  alkali  divides  this  band  into 
two,  and  still  more  alkali  entirely  eliminates  all  but  one  band. 

On  the  Precipitation  of  the  Alnms  by  Sodic  Carbonate. 

By  Edmund  J.  Wills,  D.  Sc,  F.  R.  S.,  and  K.  L.  Bare,  (Vol. 
XL.,  p.  343). 

By  a  series  of  experiments  the  authors  find  that  the  precipitation 
of  an  alum  by  sodic  carbonate  takes  place  in  three  stages.  First, 
much  carbonate  is  added  without  any  precipitation  taking  place  ;  sec- 
ondly, there  is  a  precipitation  according  to  a  continuous  law  until 
about  half  the  alum  is  thrown  down ;  and  thirdly,  the  precipitation 
proceeds  according  to  the  previous  law,  but  with  altered  constants. 

On  the  Determination  of  Nitric  Acid  as  Nitric  Oxide  by 
Means  of  its  Reaction  with  Ferrons  Salts.    (Part  II.)    By 

Robert  Wabrington.     (Vov.  XL.,  p.  345). 

This  paper  gives  the  details  of  a  modification  of  Schloesing's 
method  with  ferrrous  chloride  and  hydrochloric  acid,  making  the 
determinations  in  an  atmosphere  of  carbon  dioxide,  measuring  the 
nitric  oxide  by  treatment  with  excess  of  oxygen  in  a  gas  analysis. 
It  is  especially  applicable  to  the  determination  of  nitrates  in  soils. 

On  the  Determination  of  Nitric  Acid  in  Soils.  By  Robert 

Warrington.     (Vol.  XL.,  p.  351). 

Author  gives  details  of  the  manner  of  taking  soil  samples,  the 
treatment  of  the  samples,  variations  in  the  quantity  of  nitrates 
present  in  the  soil  resulting  from  different  modes  of  drying,  prepar- 
ation of  the  watery  extract,  and  analysis  of  the  soil  extract.  Author 
also  gives  a  set  of  tables  showing  the  relative  value  of  the  Crura- 
Frankland  and  Schloesing  methods  for  the  determination  of  nitrates, 
giving  the  preference  to  the  latter.  The  indigo  method  for  the 
determination  of  nitric  acid  is  shown  to  be  valueless. 

Metallic  Compounds  containing  Bivalent  Hydcocarbon 

Radicals.     (Part  III).     By  J.  Sakurai,  F.  C.  S.,  University   of 
Tokio,  Japan.     (Vol  XL.,  p.  360). 

By  mixing  monomercuric  methylene  iodide  with  mercuric  chloride, 
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molecule  for  molecule,  and  cohabiting  with  alcohol,  a  white  crys- 
talline body  was  obtained,  soluble  in  ether,  chloroform,  and  alcohol, 
but  insoluble  in  water.  It  melts  at  129°C.  Heated  with  a  solution 
of  iodine  in  potassic  iodide,  it  yields  an  oily  liquid.  Its  formula  is 
given  as  CH,  HglCl  or  monomercuric-methylene  chloride.  The 
constitution  of  this  body  is  discussed  and  the  formula  CI  (CH^)  Hgl 
is  believed  to  be  the  correct  one.  Incidentally,  during  this  investi- 
gation methylene  chloroidide  was  obtained,  and  its  boiling  point  is 
given  as  109°C. 

Some  Observations  on  the  Luminous  Incomplete  Com- 
bustion of  Ether  and  other  Organic  Bodies.     By  W.   H. 

Perkin,  F.R.S.     (Vol.  XL.,  p.  363.) 

The  author  noticed  during  the  evaporation  of  ether  that  a  pale 
blue  flame,  visible  in  the  dark,  was  floating  about  upon  the  hot  sand- 
bath  near  without  igniting  the  ether  which  was  evaporating.  The 
temperature  at  which  this  phenomena  occurs  is  about  260**C.,  from 
that  to  a  dull  red  heat.  A  number  of  methods  of  exhibiting  this 
phenomena  at  lectures  are  mentioned;  one  with  a  hot  copper  or  iron 
ball,  and  another  with  a  glass  tube,  which  appear  easy  of  execution. 
The  temperature  of  this  flame  is  low  and  will  not  ignite  carbon  disul- 
phide.  Another  point  about  this  combustion  is  that  the  quantity  of 
carbon  dioxide  produced  is  very  small.  It  was  found  that  for  1.313 
grm.  of  oxygen  consumed  only  0.133  grm.  of  carbon  dioxide  was 
found.  Among  other  bodies  that  produce  this  effect  are  mentioned 
acetic  aldehyde,  the  alcohols  up  to  amy  lie  pentane,  hexane,  heptane, 
and  the  hydrides  up  to  paraflin.  Benzol  and  homologues,  phenol 
and  cresol,  give  no  result.  The  fatty  acids  give  luminous  effects; 
stearic  acid  at  about  250^C.  and  when  290^C.  is  reached  blue  flames 
appear:  oleic  acid  acts  like  stearic.  Benzoic,  cinnamic  and  phthalic 
acids  give  no  results.  Olive  and  linseed  oils,  and  white  wax  act  like 
oleic  acid.  Spermaceti  shows  the  effect  very  well  and  is  recom- 
mended for  a  lecture  experiment.  When  solid  paraflin  was  used 
and  heated  in  a  retort  through  which  air  was  drawn  0.3816  grm.  of 
oxygen  was  consumed  and  only  0.025  grm.  of  carbon  dioxide 
•obtained.  Author  thinks  that  the  luminous  appearance  is  similar 
to  the  phosphorescence  obtained  during  the  imperfect  combustion  of 
phosphorous.  The  light  was  too  feeble  for  detailed  spectroscopic 
analysis;  but  no  bands  were  seen. 
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On  Some  New  Compounds  of  Hteniatein  and  Brazilein. 

By  J.  J.  Hummel  and  A.  G.  Perkin.     From  the  Dye-house  of  the 
Yorkshire  College.     (Vol.  XL.,  p.  367.) 

Authors  describe  a  simple  method  of  preparing  crystalline 
haematein  in  tolerable  quantity.  They  use  the  ammonio-compound 
of  hsematein,  and  by  treatment  with  strong  acetic  acid  obtain  crys- 
tals. These  crystals  are  microscopic  rhombic  plates,  soluble  in 
water,  alcohol,  ether  and  acetic  acid;  and  alkalies  dissolve  them 
readily.  Analysis  gave  figures  agreeing  with  the  formula  Cj,Hj,0, 
and  the  crystals  are  anhydrous. 

By  treating  hsematein  with  cold  concentrated  sulphuric  acid 
and  then  adding  acetic  acid  an  orange  colored  crystalline  powder  is 
obtained,  consisting  of  microscopic  prisms;  and  analysis  gives  the 
formula  C,,HjjO^HSO^  or  acid  isohciematei7i  suljyhate.  It  is  insolu- 
ble in  alcohol,  ether,  and  benzol;  but  is  soluble  to  a  small  extent 
in  acetic  acid.     Ammonia  and  soda  solutions  dissolve  it. 

When  haematin  is  heated  in  sealed  tubes  with  hydrochloric  acid,and 
purified  by  crystallization  from  water  microscopic  orange-red  needles 
are  obtained,  which  analysis  shows  to  have  the  formula  C^H^jO^CI. 
IsohcemcUein  Morhydrin,  It  dissolves  easily  in  water;  it  is  less 
soluble  in  alcohol;  and  gives  a  reddish  violet  solution  with  alcoholic 
potash.  Concentrated  sulphuric  acid  converts  it  into  isohaematein 
sulphate. 

Treatment  of  haematein  with  hydrobromic  acid  in  the  same  manner 
as  with  hydrochloric  acid  gives  isohcematein  monobrorahydrin  as 
microscopic  needles,  having  the  formula  Cj^Hj^O^Br  and  resembling 
the  chlorine  compounds. 

By  treating  isohaematein  chlorhydrin  orbromhydrin  with  argentic 
hydrate,  isohcematein  is  obtained,  having  the  formula  C,,Hj,0,  and 
isomeric  with  haematein. 

Crystalline  Brazilein  is  obtained  from  Brazil  Wood  extract  in 
the  same  manner  that  haematein  is  obtained  from  Logwood  extract. 
It  forms  thin  microscopic  reddish-brown  rhombic  plates,  very  slightly 
soluble  in  cold  water,  more  so  in  hot.  Alkalies  dissolve  it.  Analysis 
gives  the  formula  Cj,Hj,0,H,0.  Treated  with  concentrated  sul- 
phuric acid  yellow  rhombic  needles  of  acid  isobrazilein  sulphate  are 
obtained,  having  the  formula  Cj,H,,O^HSO^+HjO.  It  is  slightly 
soluble  in  boiling  glacial  acetic  acid,  very  soluble  in  alkalies. 

By  heating  brazilein  in  sealed  tubes  with  hydrochloric  acid  isobra- 
zUein  chlorhydrin  as  microscopic  prisms  is  obtained,  having   the 
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formula  Cj^H,jO^Cl.  It  is  soluble  in  water  and  alkalies.  By  simi- 
lar treatment  with  hydrobromic  acid  the  corresponding  bromine 
compound  C^JI^^O^Bt.  is  obtained. 

The  tinctorial  power  of  the  new  compounds  is  much  greater  than 
the  original  ha^matcin  and  brazilein,  and  much  faster. 

On  the  Crystallization  from  Saturated  Solutions  of  Cer- 
tain Compound  Salts.  By  John  M.  Thomson  and  W.  Pofplk- 
WELL  Bloxam.     (Vol.  XL  p.  379). 

The  Paper  is  a  continuation  of  the  experiments  published  in  the 
Journal  ^isLj  1879,  on  "The  Action  of  Isomorphous  Salts  in  pro- 
ducing the  Crystallization  of  Supersaturated  Saline  Solutions."  In 
the  present  communication  the  Authors  take  up  the  case  of  super- 
saturated solutions  of  double  salts,  acting  upon  them  with  nuclei 
consisting  of  one  or  the  other  of  the  component  salts.  Of  the  salts 
experimented  with  are  the  halogen  salts  of  mercury  with  potassium 
and  ammonium,  potassic  alum,  Lefort's  salt  (the  double  zinc-copper 
sulphate),  microcosmic  salt,  double  tartrates  and  citrates  of 
potassium,  sodium  and  magnesium. 


Abstracts  from  Be  rich  te  der  Deutschen  Chemlschen  (Jesellschaf  t .    By  Percy 

Neymann,  Ph.B. 

On  the  Behavior  of  Chlorosulphnrous  Acid  with  Several 
Metalloids  and  with  Tin.  K.  Heumann  and  P.  Kcechlin.  (Vol. 
XV.  p.  416). 

Chlorosulphnrous  acid  SO,OH.  CI.  can  be  regarded  as  an  acid  and 
also  as  an  acid  chloride.  The  authors  experimented  with  chlorosul- 
phnrous acid  and  sulphur,  phosphorous,  arsenic,  antimony,  tin,  and 
carbon  separately. 

Chlorosulphnrous  acid  and  sulphur  react  upon  heating  and  a 

yellowish  oil,  found  by  analysis  to  be  sulphurous  chloride  S,C1,,  was 

distilled.     Sulphurous  acid  gas  and  hydrochloric  acid  escaped  during 

the  reaction. 

Chlorosulphnrous  acid  and  yellow  phosphorus   reacted  best  upon 

each  other  at  a  temperature  of  25° — 30^  and  currents  of  sulphurous 
and  hydrochloric  acid  gases  escaped.  The  liquid  became  more 
heated  by  the  reaction  and  the  experiment  terminated  in  an  explo- 
sion of  the  apparatus.  Red  phosphorous  is  only  attacked  f^ter 
stronger  heating  and  a  few  drops  of  a  distillate  are  obtained  which 
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seem  to  be  phosphoroxychlorid,  but  this  is  probably  the  product  of 
a  second  reaction. 

Arsenic  and  antimony  form  their  trichlorides.  The  reaction  is 
characterized  by  leaving  in  both  cases  a  non-volatile  compound  in 
the  retort.  The  chlorosulphurous  acid  is  most  probably  split  up 
into  chloride,  sulphur  dioxide  and  sulphuric  acid  :  2C1.  S0,II=2 
Cl-|-S0,4-HjS0^.  The  reaction  with  tin  is  much  more  complete 
the   tetrachloride   being   formed   according   to   the  formula 

4S0,0H  ^  g^  ^  g^^j^  ^  2g^^  ^  2H,S0, 

Freshly  ignited  wood  charcoal  when  strongly  heated  with  chloro- 
sulphurous acid  generates  gases  which  cannot  be  liquefied.  The 
decomposition  of  chlorosulphurous  acid  takes  place  as  follows  : 

S0,HC1  +  C = SO,  +  HCl  +  CI. 
And  2S0.HC1  +  C = 2S0,  +  2IIC1  +  CO,. 

Chlorosulphurous  acid  hence  has  a  direct  chloridizing  action  upon 
sulphur,  phosphorous,  arsenic,  antimony  and  tin,  at  the  same  time 
sulphurous  anhydride  and  sulphuric  acid  are  produced.  The  latter 
produces  secondary  reactions  with  the  respective  elements  and  their 
chlorides  and  hence  oxygen  compounds  of  the  metalloids  are  formed. 
Carbon  reacts  in  a  different  manner  and  produces  COCO^HCl  and 
SO,. 

Cv>ntributions    to   the    Knowledge    of    Piperidine.    C. 

Sciiotten  (Vol.  XV.  p.  421). 

Preparation  of  :  1.  Amyl-piperidine  from  piperidine,  amylbrom- 
ide  and  aqueous  solution  of  caustic  })0ta8h. 

2.  Methyl-amyl-piperidine  from  amyl-piperidino  and  methyl 
iodide.  Methyl-amyl-piperyl-ammonium-iodide  is  at  first  formed. 
The  product  of  distillation  of  the  ammonium  base  which  was  formed 
from  the  iodide  by  means  of  oxide  of  silver,  almost  completely  dis- 
solved in  hydrochloric  acid. 

3.  Benzyl-piperidine  from  benzyl-chloride  and  piperidine.  After 
the  reaction,  water  is  added  to  the  product  and  benzyl-piperidine  is 
separated. 

4.  Methyl-benzyl-piperidine  from  benzyl-piperidine  and  methyl- 
iodide. 

5.  Nitroso-piperidine  from  piperidine  and  nitrous  acid. 

6.  Piperyl-carbonicacidether  by  dropping  ethyl -chloro-carbonate 
into  piperidine.     It  is  heavier  than  water  and  almost  insoluble  in  it. 
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7.  Acetyl  and  oxalyl-piperidine  from  acetyl-cbloride  and  piperi- 
dine  and  oxalic  ether  and  piperidine  respectively.  The  author  also 
produced  pyridine  from  piperidine  by  means  of  bromine  substitution 
products. 

On  the  Dry  Products  of  Distillation  of  Tartaric  Acid, 

Leo  LiEBERMANN.     (Vol.  XV.  p.  428.).     The  products  from  250 

grms.  of  tartaric  acid  were: 

Pyroracemic  acid 9.24  grms. 

Methylsuccinic  acid 2.11      " 

Formic  acid 0.4      " 

Tarry  substances 3.0      " 

Pitch-like   substances,   Aldehyde   and  Volatile 

acid 2.0      " 

The  larger  proportion  of  the  acid  is  hence  decomposed  according 

to  this  formula: 

CJI.O.  =  C.H.O,  +  II,0  +  CO,. 
A  smaller  portion  thus: 

2C,II.O.  =  0,1^0, +  2H,0  +  3CO,. 

and  a  third  still  smaller  portion: 

and  judging  from  the  copious  generation  of  carbonic  acid  and  car- 
bonic oxide: 

An  Apparatus  for  Determining  the  Melting  Point  of 
Easily  Liquified  Metals  and  Alloys.    Leo  Liebermann.    (Vol. 

XV.  p.  435).     Description  of  apparatus. 

Sulphurous  Acid  in  Wine.  Leo  Liebermann.  (Vol.  XV. 
p.  437).     Controversial. 

Detection  of  Sulphurous  Acid  in  Wine  and  other  Liquids* 

Leo  LiEBERMANN.     (Vol.  XV.  p.  439).     Two  methods. 

On  the  Optical  Power  of  Rotation  of  Malic  Acid  and  its 
Salts  at  Different  Temperatures.    Th.  Thomsex.  (Vol.  XV. 

p.  441).     Results  of  experiments  are  tabulated. 

The  Action  of  Chlorine  on  Sulphonic  Compounds  and 
Organic  Oxysulphides.  W.  Spring  and  C.  Winssinger.  (Vol. 
XV .  p.  445).  Resume  of  articles  on  the  subject  published  in  Bul- 
letins de  TAcaderaie  de  Belgique;  III.  Serie.  t.  II.  Dec.  1881. 
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On  the  Action  of  Cyanogen  npon  Picraminic  Acid.   Pbtbr 

Griess.     (Vol.  XV.  p.  447).     The  author  finds  the  formula  for  the 
product  of  a  reaction  between  these  two  substances  as 


A, 


NH.C.H,  (NO,).OH 
!NH 

and  terms  it  ethyl-oxy-carbimid-amido=dinitro-phenol. 

On  the  Transformation  of  Xanthin  into  Theobromin  and 

Coffein.  Emil  Fischer.  (Vol.  XV.  p.  453).  The  author  repeats 
an  experiment,  previously  perfonned  by  Strecker,  and  by  altering  the 
conditions  obtains  evident  proof  of  the  constitution  and  formulas, 
which  latter  are  as  follows: 

CII,K— CH 
Coffein :  I        || 

CO  C— NCH, 

CH,N    C^N/'^^ 

HN— CH  CII.N— CH 

Xanthin  I       11  Theobromin  :  |       || 

CO  C— NH  CO  C— NCH, 


— C=N/ 


CO 


CO 


HN— C=N/^^  HN=C=N 

On  the  Action  of  Iodine  on  the  Silver  Salts  of  some  Acids 
of  the  Aromatic  Series.     K.  Birnbaum  and  H.  Reinherz. 

(Vol.    XV.   p.    456).      Experiments   with   benzoic,    salicylic,    and 
phtalic  acids. 

On  the  Critical  Temperatures  of  Liquid  Bodies.    Br. 

Pawlewski.     (Vol.  XV.  p.  460).     Controversial. 

On  Tropin.     K.  Kraut.     (Vol.  XV.  p.  462).     Controversial. 

Action  of  Pentacloride  of  Phosphorous  on  Acetyl  and 

Benzoyl-diphenylamin.     Ad.  Claus.     (Vol.  XV.  p.  464).     Con- 
troversial. 

On  same  relations  between  Physical  Constants  of  Chemi- 
cal Compounds  as  set  forth  by  Messrs.  J.  W.  Brueiil  and  V. 
Zenger.     (Vol.  XV.  p.  467). 

On  the  Action  of  Bisulphide  of  Carbon  on  P-nitranilin. 

S.  M.  LosANiTscH.     (Vol.  XV.  p.  470).     P-nitranilin  and  bisulphide 
of  carbon  boiled  in  alcoholic  solution   in  the  ])resence  of  caustic 
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potassa  give  rise  to  a  thio-urethane,  but  not,  as  would  be  supposed, 
to  a  thio-urate.     The  analysis  led  to  the  formula 

The  compound  is  termed  p-nitro-phenyl-xanthogenamid. 

On  the  Action  of  Nitric  Acid  on  Tribromanilin  (com- 
mon). S.  M.  LosANiTscH.  (Vol.  XV.  p.  471).  Concentrated  nitric 
acts  energetically  upon  tribromanilin.  The  reaction  is  very  com- 
plicated.    100  grms.  of  tribromanilin  gave: 

30  grms.  dibrom-dinitro-methane. 
5      "      tetrabrombenzol. 
10      "      bromanil. 
24      "      dark  red  mass. 
The  remaining  tribromanilin  is  converted  into  picric,  oxalic  and 
carbonic  acids. 

The  action  of  nitric  acid  on  tribromanilin  in  glacial  acetic  acid 
solution  gives  rise  to  the  same  products  when  boiled.  If  allowed 
only  to  be  heated  until  red  fumes  appear  dibrom-nitranilin  is 
formed. 

The  action  of  nitric  acid  on  tribromanilin  in  glacial  acetic  iicid 
solution  and  alcohol  results  in  the  production  of  tribrombenzol. 

On  tlie  Bases  resulting  from  the  Products  of  Addition  of 
Chinalin  and  Halogen  Alhydes.    Ad.  Claus.    (Vol.  XV.  p. 

476).     Controversial. 

On  the  Action  ot  Amines  on  Chinones.   Th.  Zincke.   (Vol. 

XV.  p.  481).     Continued  from  Vol.  XIV. 

On  the  Action  of  Amines  on  Dichlor  Naphtochinone.   A. 

Pl  AG  EM  ANN.  (Vol.  XV.  p.  484}.  All  experiments  show  that  only 
one  chlorine  atom  can  be  replaced  by  an  amine  rest,  and  that  the 
second  chlorine  atom  is  not  capable  of  any  such  interchange.  The 
reaction  takes  place  in  accordance  with  the  following  equation  : 
^^o  H,  CI,  O,  +  N  H,  R»  =  C,,  11,  CI.  (N  H  R»)  O,  +  HCl.  The 
action  of  primary  amines  proceeds  smoothly,  and  the  resulting  pro- 
ducts can  be  classed  in  general  with  those  of  alpha  naphtochinan. 
The  action  of  secondary  amines  has  also  been  experimented  upon, 
and  they  have  been  found  to  act  in  the  same  manner. 

On  the  Behavior  of  Nitrogen  Tetroxide  with  Sulphuric 
Acid,  and  on  the  Process  of  Lasne  and  Benker  for  the 
Manufacture  of  Sulphuric  Acid.  G.  Lunge.  (Vol.  XV.  p. 
488).     In  opposition  to  some  previous  statements,  the  author  has 
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found  that  the  tetroxide  of  nitrogen  is  not  soluble  as  such  in  sul- 
phuric acid,  but  is  split  up  directly  into  nitrosyl  sulphuric  acid 
and  nitric  acid.  N,0,  +  SO,  (OH),  =  SO,  (OH)  (0N0)4-N0,H. 
The  author  proceeds  to  show  that  the  theoretical  assumptions  of 
Lasne  and  Benker,  given  by  these  gentlemen  in  Vol.  92,  p.  191,  of 
Comptes  Rendus,  are  not  correct.  This,  however,  does  not  mean 
that  their  process  can  not  be  of  practical  value. 

On  the  Existence  of  Nitrous  Anhydride  in  the  form  of 

Vapor.     G.  Lunce.     (Vol.  XV.  p.  495).     Controversial. 

On  the  Constitution  of  Cumic  Acid.  Richard  Meyer  and 
Erwin  Mueller.  (Vol  XV.  p.  496).  The  authors  prepared  cumic 
acid  synthetically,  and  found  a  different  melting  point  from  that 
obtained  in  the  usual  manner,  but  have  not  yet  been  able  to  give 
any  pronounced  reasons.  More  extensive  experiments  are  in  pro- 
gress, and  results  may  be  looked  for  soon. 

On  Tungsten  Bronzes.  J.  Phillip.  (Vol.  XV.  p.  499). 
Elaborate  discussion  on  the  preparation  and  analysis  of  various 
bronzes.  There  are  four  distinct  colors,  gold  yellow,  reddish  yel- 
low, red  and  blue.  The  yellow  bronzes  are  most  easily  prepared 
pure,  and  can  be  obtained  in  large  crystals.  A  mixture  of  2  mole- 
cules of  normal  sodium  tungstate,  and  1  molecule  of  tungstic  anhy- 
dride is  employed  (hence  a  mixture  of  2  molecules  of  Na,0  to  3 
molecules  of  WOJ.  The  tin  is  gradually  added.  The  entire  mix- 
ture is  kept  in  quiet  fusion  for  one  or  two  hours.  Red  bronzes  are 
obtained  when  2j  molecules  of  Na^O  and  5  or  6  molecules.of  WO, 
are  melted  with  tin.  Blue  bronzes  are  obtained  when  more  than  3 
molecules  of  WO,  to  1  molecule  of  Na„0  and  tin  are  so  treated. 
Timgsten  bronzes  are  also  prepared  by  reduction  of  acid  sodium 
tungstates  by  means  of  hydrogen. 

The  Azoanthrol  Dyes.    C.  Liebermann.    (Vol.  XV.  p.  510). 

The  author  prepared  and  tested  a  number  of  the  dyes,  and  found 
that  some  of  them  dyed  silk  and  wool  directly,  the  tints  produced 
being  similar  to  the  napthol  dyes,  falling  between  blood  red  and  red 
brown.  The  dyes  were  prepared  in  the  usual  manner,  by  bringing 
solutions  of  diazatised  bases  or  their  sulpho  acids,  in  contact  with 
alkaline  solutions  of  anthrol. 

Contributions  to  the  Thermometric  Knowledge  of  Ozone. 

E.  Mulder  and  H.  G.  L.  Van  der  Meulen.  (Vol.  XV.,  p.  511). 
Berthelot  found  the  value  for  As,  O,  aq  3000  as  137600%  and  the 
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authors  find  that  they  can  assume  with  appropriate  certainty  the 
figure  145000*'  for  As,  O,  aq  2000. 

On  Cyanic  and  Cyanuric  Acid  Etliers.    J.  Ponomarefp. 

(Vol.  XV.  p.  513).  The  object  of  the  experimentor  is  to  study 
more  closely  the  isomerism  of  the  neutral  and  acid  cyanuric  acid 
ethers  which  are  deduced  from  the  salts  of  cyanuric  acid,  and  which 
are  formed  by  the  action  of  bromcyanogen  upon  sodium  ethylate. 
Experiments  are  still  in  progress. 

On  Mustard  Oil  Glycolide.  Paul  T.  Meyer.  (Vol.  XV.  p. 
516).  It  having  been  made  possible  to  replace  oxygen  in  the 
hydro-sulpho-diphenyl-hydantol'n  of   the  group  N  (C^HJ  and  to 

obtain  a  compound  having  the  constitution       /N  (C,,  HJ\ 

/  \ 

C  —  S  —  C  II,  —  C  H, 

\ 

o 

the  author  definitely  assumes  the  constitution  of  phenyl  mustard 

oil  glycolide  as     /^  (C,IIJ\ 

/  \ 

C  —  S  —  CII,  —  CO 

\ 

o 

Action  of  Chlor  Acetic  Acid  Ether  on  Phenylendiamin. 

J.  Zimmermann.  (Vol.  XV.  p.  518).  The  product  of  a  reaction 
between  monochloracetic  acid  ethyl  ether  and  phenylendiamin,  2 
molecules  of  each,  is  a  compound  to' which  the  author  gives  the 
formula  CII,  —  NH  —  COOC,H, 

CII,  —  NH  —  COOC.H,. 

Continuation  of  Observations  on  the  Behavior  and  Occur- 
rence of  Cinchotin,  Hydrocinchonidin  and  Uydroehinidin. 

C.  FoRST  and  Chr.  Boehringer.  (Vol.  XV.  p.  519).  The  result 
of  experiments  by  the  authors  is  that  the  basis  obtained  by  oxida- 
tion were  present  in  the  original  materials,  and  because  of  their 
great  resistance  remained  unaltered. — Ann.  Chem.Pharm,,  197-368. 

On  the  Evolution  of  Free  Nitrogen  in  Fermentation.  B. 

E.  DiETZELL.  (Vol.  XV.,  p.  551.)  A  series  of  experiments  showed 
that  nitrogen  had  been  evolved  in  organic  form  as  follows:  I.,  5.04  per 
cent.;  II,  17.07  percent.;  III.,  9.90  per  cent.;  IV.,  8.97  per  cent.  The 
gases  evolved  from  the  fermentation  of  a  mixture  of  blood  and  cow 
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urine  were  passed  through  dilute  sulphuric  acid,  then  over  hot  soda 
lime  and  titrated  sulphuric  acid.  In  all  cases  the  sulphuric  acid 
employed  at  the  end  remained  unaltered.  The  author  also  found 
primary  amines,  leucin  and  free  sulphurous  acid.  In  presence  of  car- 
bonate of  lime  solution  no  formation  of  ammonium  nitrate  can  take 
place,  and  fatty  acids  which  decompose  nitrites  cannot  be  formed, 
It  seems  to  be  advantageous  to  allow  fertilizer,  such  as  dried  blood> 
bone  dust,  fish  guano,  etc.,  to  ferment,  with  addition  of  a  quantity  of 
lime,  until  all  nitrous  acid  has  disappeared  before  they  are  brought 
into  the  receptacles  containing  the  liquid  excrement  of  domestic 
animals. 

On  Resorcin  Dyes.  G.  DAMMand  L.  Schreiner.  (Vol.  XV.* 
p.  555.)  Numerous  attempts  to  obtain  a  body  homologous 
to  phenol- phatalein  proved  unsuccessful.  A  black  mass  was  formed 
from  which  succinic  acid  could  readily  be  obtained.  Fusing  succinic 
anhydride  with  resorcin  in  the  air-bath  at  140*^  resulted  in  the 
production  of  a  body  very  similar  to  fluorescein.  With  bromine  a 
body  is  produced  which  dyes  similar  to  rosine. 

On  Halogen  Derivatives  of  Chinolins.     W.  La  Coste. 

(Vol.  XV.,  p.  557.)  The  author  prepares  these  derivatives  in  a 
manner  differing  from  the  original  of  Skraup,  86  grms.  of  broman- 
ilin  and  the  corresponding  quantity  of  glycerin,  sulphuric  acid  and 
nitrobenzol  are  carefully  heated.  The  product  was  distilled  with 
steam  after  diluting  with  water.  The  residue  contained  70  grms.  of 
pure  monobromchinolin.  Dinitrochinolin  and  phenylchinolin  were 
prepared  by  similar  methods. 

On  Normal  Dithiurethanes.    A.  Bernthsen  and  G.  Friese. 

(Vol.  XV.,  p.  563.)  Partly  controversial.  The  results  of  experi- 
ments agree  satisfactorily  with  those  of  W.  Will.  Ber.  d.  d.  chem. 
Ges.  XV.  338. 

Remarks  on  a  Note  of  C.  Binzard  and  H.  Schulz :  On 
the  Chemical  Theory  ot   Eflfects  of  Arsenic     J.  Dogiel. 

(Vol.  XV.,  p.  572.)     Controversial. 

Remarks  on  M.  Foerster's  Article  on  the  Presence  of 
Furfurol  in  Fermented  Liquids*     W.  A.  Jorissen.     (Vol. 

XV.,  p.  572.)     Controversial. 

The  Condensation  of  Acetone.    A.  Piistner.    (Vol.  XV.,  p. 

576.)  Continued  from  Vol.  XIV.,  p.  576.  Cyanide  of  potash  was 
to  act  upon  acetone  which  allowed  had  been  saturated  with  hydro- 
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chloric  acid  gas  and  thus  condensed.  Three  combinations  which  could 
be  easily  separated  were  obtained;  an  acid  0,11^^0,  called  mesitonic 
acid,  an  acid  of  the  composition  C, JI^jNOj -|- H^O  called  (for  the 
present)  mesitylic  acid,  and  a  cyanide  0^,11, ^N^^O^  from  which  an 
acid  CjjHj^O^  (phoronic  acid)  could  be  obtained. 

Formation  of  Alloys  by  Pressure.  W.  Spring.  (Vol.  XV., 

p.  595.)  The  author  propounds  the  law,  that  the  state  of  matter 
is  dependent  upon  the  volume  it  is  forced  to  occupy.  Coarsely  pow- 
dered bismuth,  cadmium  and  tin,  mixed  in  the  proportions  corres- 
ponding to  Wood's  alloy,  were  subjected  to  a  pressure  of  7,500 
atmospheres.  This  alloy  melts  at  65^^.  The  block  obtained  was 
filed  and  again  subjected  to  the  same  pressure.  Its  properties  cor- 
respond exactly  with  those  of  Wood's  alloy.  Two  other  alloys,  on© 
known  as  Rose's  and  common  brass,  were  treated  in  a  similar  man- 
ner, and  the  'results  obtained  gave  sufficient  strength  for  the  argu- 
ment of  the  law  set  forth. 

On  Orthodinitro  Compounds.  Aug.  Laubenheimer.    (Vol' 

XV.,  p.  597.)  Continued  from  Vols.  IX.,  768  and  1826  ;  XL,  1155; 
XL,  303;  IX.,  760.  The  author  finds  that  orthodinitrocompounds 
also  react  with  sulphite  of  sodium. 

On  Bromchloral,  Chlorobromal,  Bromochloroform  and 
Chlorobromoform.  Oscar  Jacobsen  and  R.  Neumeister. 
(Vol.  XV.,  p.  599.).  Description  of  these  compounds  obtained  by 
the  action  of  bromine  on  dichloracetal  and  monochloracetal  and  fur- 
ther decomposition  of  the  products  produced. 

Bromdiehloracetic  Acid    and  Chlordibromacetic    Acid. 

R.  Nkumeister.  (Vol.  XV.,  p.  602.)  When  bromchloral  orchloro- 
bromal  is  heated  with  double  its  quantity  of  fuming  nitric  acid  for 
about  one  hour,  with  vertical  condenser,  the  corresponding  substi- 
tuted acetic  acid  crystallizes  from  it  after  cooling.  Bromdiehloracetic 
acid  is  CCl^Br.  CO^H  and  chlordibromacetic  acid  is  CCl  Br.,CO,H. 
A  number  of  derivatives  of  both  compounds  are  described. 

Note  on  Bodies  Combustible  with  Difficulty.     W.  Deml 

(Vol.  XV.     p.  604.) 

In  elementary  analysis  some  substances  are  burned  imcompletely 
by  the  usual  methods.  The  author  finds  an  improvement  in  cover- 
ing tbe  substance  to  be  analyzed  in  the  platinum  boat  with  three  or 
four  times  its  weight  of  previously  ignited  spongy  platinum  or  pla- 
tinum black. 
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On  Ghloromalonic  Acid  and  its  Derivatires.     M.  Coxrad 

and  M.  Guthzeit.     Vol.  XV.     p.  605. 

The  free  acid  was  produced  from  monochloroinalonic  acid  ether 
by  means  of  the  potash  salt.  When  monochlororaalonic  acid  is 
heated  until  all  carbon  acid  is  driven  off  monochloracetic  acid 
remains.  By  the  action  of  ammonia  upon  monochloromalonic  acid 
imido-dimalonyl-araid  and  amido-malonyl-amid  were  produced. 

On  Propylic  and  Isopropyl  Suecinie  Acid.  G.  Waltz. 
(Vol.  XV.  p.  608.) 

Description  of  method  of  preparation  of  derivatives. 

On  the  Transformation  of  Alpha  and  Betanaphtal  into 
Amidated  Naphtalines.    Arthur  Calm.    (Vol.  XV.  p.  609.) 

Beta  naphtyl amine  was  obtained  by  the  action  of  acetamid 
(ammoniumacetate)  after  distillation.  The  residue  was  found  to 
be  in  part  beta-acet-naphtalide,  and  in  part  beta-dinaphtylamine. 
A  table  giving  the  various  temperatures  and  time  required  and  re- 
sults is  appended. 

On  Gaprolactone.    Ed.  Hjelt.     (Vol.  XV.    p.  617.) 
The   caprolactone    was   obtained   from   monobrom-capranic  acid 
with  water      The  reactions  take  place  as  follows: 

() 

/ 

(1)  (■.H,„B.CO()IT=(VI,„       +in{r 

\ 
CO. 

Ca])n>lactori. 
(2 )  C.H„ BiCOCII=CJI  COOII  +  HBr. 

\  5  1 IJ  D  w 

Isolivdi'osorbinic  acid. 

Action  of  Water  on  Isodibromcapronic  Acid.  Ed.  IIjelt. 
(Vol.  XV.     p.  619.) 

A  mixture  of  a  lactone  containing  bromine  and  of  a  lactone  free 
from  bromine  were  the  result  of  boiling  dibronicapronic  acid  for 
one  hour  with  ten  times  its  weight  of  watei*.  All  bromoeapronic 
acids  prepared  from  sorbinic  and  hydrosorbinic  acids,  when  heated 
with  water  or  alkaline  solution  produce  lactones. 

Oxypropylmalonic    Acid  and    its    Lactone.    Ed.  IIjelt. 

(Vol.  XV.     p.  621.) 

AUylmalonic  acid  dissolves  quite  readily  in  fuming  hydrobromic 
acid.     The  acid  formed  was  found  to  be   the  lactonic  acid,  having 
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the  same  compoBition  as  the  allylnialonic  acid.     It  is  a   monobasic 
lactonic  acid,  the  lactone  of  an  oxypropylmalonic  acid. 

Action  of  Bromine  on  Allylmalonic  Acid.    Ed.  Hjelt. 

(Vol.  XV.     p.  624.) 

Besides  the  dibromide  an   oil   poorer  in  bromine   is   produced. 
The  reaction  takes  place  as  follows: 

cooH  coon 


CRHrCII=HrH-hairBr— CH 

3d  3  b 

Br  COOH         O CO 


On  Dilactones.     Ei>.  ILjelt.     (Vol.  XV.    p.  625.) 

By  the  action  of  2  inol.  of  bromine  upon  diallylmalonic  acid  a 
dibromide  is  produced.  Hydrobromic  acid  is  freely  produced.  The 
quantity  of  bromine  present  as  hydrobromic  acid  after  the  reaction 
is  completed  was  50  per  cent,  of  the  amount  of  bromine  employed. 
The  bromide  being  a  neutral  body  its  formation  can  only  be  compre- 
hended by  assuming  the  formation  of  a  tetrabromide  at  first,  from 
w^hieh  2  mol.  of  bromine  were  driven  which  combined  with  the  two 
hy<lr()gen  ato»ns  of  tlie  carboxyls.  The  compound  is  hence  an  ex- 
ample of  a  dilaetone. 

Action  of  Hydrobromic  Acid  and  Bromine  on  Diallylace- 

tie  Acid.     Ed.  ILielt.     (Vol.  XV.     p.  627.) 

Hydrobromic  acid  reacts  with  diallylacetic   acid  forming  a  thick 

oil  termed  brom-dij)ropyl-aceto-lactone.     iiromine   reacts   with   it, 
producing  tribrom-dipropyl-aceto-lactone. 

On  the  Boiling  Points  of  Lactones.    Ed.  Hjelt.  (Vol.  XV. 

p.  629.) 

Gives  the  boiling  points  of  lactones  hitherto  discovered. 

On  tlie  Formation  of  Lactone.  Ed.  Hjelt.  (Vol.  XV.  p. 
620.) 

From  the  researches  of  Fittig  it  is  comparatively  certain  that  the 
lactones  are  generated  from  the  oxy acids  and  bromine  substitution 
acids,  which  have  their  hydroxyl  group  or  the  bromine  atom  res- 
pectively attached  to  the  third  carbon  atom,  beginning  at  the  car- 
boxyl  group.  For  this  theory  the  investigations  of  the  author  on 
the  addition  products  of  bromine  and  hydrobromic  acid  with  allyl- 
malonic, diallylmalonic  and  diallylacetic  acids  give  sufficient  evi- 
dence. 
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Abstracts  from  the  Comptes  Rendus;  by  A.  BourgougnoD. 

Action  of  Ethylenic  Chlorhydrine  upon  the  Pyride 
bases  and  Quinoleln.    By  A  Wurtz.    (No.  6,  Aug.  7th,  1882). 

Upon  the  Composition  of  the  Iodides  of  Phosphorus.  By 

L.  Froost.     (No.  6.  Aug.  7th,  1882). 

The  composition  off  the  Iodides  of  Phosphorus  is  represented 
by  PI.  and  P.J,. 

Upon  Quinolein  and  Lutidin*.  By  A.  Pictet.  (No.  6.  Aug. 
7th,  1882). 

Neutral  Arsenates.    By  E.  Filhol  <fc  Senderns.    (No.  7. 

Aug.  14th,  1882). 

The  arsenates  2  As,0^  3  Na.  0H  +  ^»  H^O  and +  4  A8,0,  3  NaOH 
3  KOII-f  18  H,0  have  no  action  upon  litmus. 

Upon  the  the  Ghemieal  Composition  of  .the  ripe  and 
unripe  Banana.    By  L.  Ricciardi.    (No.  8.  Aug.  21st,  1882). 

Ripe.  Unripe. 

Water 66.78  7.92 

Cellulose 0.17  0.36 

Starch traces  12.06 

Tannic  substances 0.34  6.53 

Fatty  "  0.58  0.21 

Interverted  sugar 20.07  0.08 

Cane  sugar 4.50  1.34 

Proteic  substances 4.92  3.04 

Not  determined 1.69  4.42 

Ashes 0.95  1.04 

The  green  banana  contains  a  large  amount  of  starch,  about  ^  of 
its  weight  which  disappears  in  the  ripe  fruit.  When  the  fruits  are 
left  to  ripen  on  the  trees  nearly  all  the  sugar  formed  is  cane  sugar, 
whilst  the  sugar  contained  in  the  fruits  taken  '  from  the  trees  in  a 
green  state  and  allowed  to  ripen  afterwards  is  composed  of  ^  of 
interverted  sugar  and  \  of  cane  sugar.  The  tannic  substances  and 
the  organic  acids  of  the  green  fruits  disappears  when  the  bananas 
are  ripe. 

The  ashes  of  bananas  are  very  rich  in  phosphoric  acid^(23.18  per 
cent.)  and  potassium  oxide  (45.23  per  cent.) 

On  Black  Phosphorus.     By  P.  Thenard.     (No.  9.   Aug. 

28th,  1882). 
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Separation  of  Gallium.    By  L.  de  Boisbaudran.    (No.   9. 
Aug.  28th,  1882). 

Separation  of  Gallium  from  Indium  and  Cadmium. 

On  some  combinations  belonging  to  ereatin  groups.    By 

E.  DuviLLiER.     (No.  10,  Sept.  4th,  1882). 

The  following  combinations  have  been  obtained  :  1°  Methylara- 
ido  Alpha-butyrocyamidin : 

/Cii,— on 

NH=.C<  I 

\NII  — CO 

2°  Methylamids  isovalerocyamidin. 

CH,  CH. 

\        / 

CH 

.NCH— CH 
NH=C<  I 

^NH CO 

Separation  of  Oalliam.      By  L.  de  Boisbaudkan.    (No.  12 
Sept.  18th,  1882). 

Separation  of  Galliam  from  Uranium  and  Lead. 
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April  6.  1876  *Cairns.  F.  A., 

May  2.  1878    Calder.  E.  E..  Box  17.  Providence,  R  I. 

April  6,  1876    Casamajor,  P.,  care  Havemeyer& Elder.  Brooklyn,  E.  D..N.Y- 

April  6.  1876  |  Chandler.  Chas.  P..  School  of  Mines.  Columbia  College,  N.  Y* 

Sept.  7.  1877    Chase.  Alonzo.  Room  128,  Cochrane  B'ld'g,  Washington,  D.C 

April  6,  1876    Chandler,  W.  H..  Bethlehem,  Pa. 

April  6,  1876    Chester,  Albert  H..  Clinton,  N.  Y. 

Oct.  7.  1881    Colby,  Albert  L..  School  of  Mines,  N.  Y. 

March  7.  1878    Colby.  E.  Edwards,  School  of  Mines.  Columbia  College  N.  Y. 

Dec.  6.  1879    Convers.  G.  G.,  U.  S.  Mint.  New  Orleans,  La., 

Feb.  1,  1877    Corning,  A.  J.,N.  E.  cor.  Bolton  &  Mosher  sts. ,  Baltimore.  Md 

Nov.  7,  1878    Cruse,  E.  F..20  Bridge  St.,  Brooklyn,  N.  Y. 

Dec.  6.  1877    Dabney,  Charles  W..  Raleigh.  N.  C. 

Nov.  4.  1881    Darton.  Nelson  H..  119  Pearl  St.,  N.  Y. 

Sept.  5,  1878    Dcbrunner,  Henry  G.,  Iron  City,  via  Alpine  Chaflfee  Co..  Co. 

April  6.  1876    Degenhardt.  F.  A.  C,  338  S.  5th St.,  Brooklyn.  N.  Y. 

April  6,  1876    Doremus,  Charles  A.,  92  Lexington  ave.  N.  Y. 

Dec.  2,  1879    Dosher,  Henry.  142  Rose  St.,  Brooklyn,  E.  D. 

April  6.  1876    Douglass,  Silas  H.,  Ann  Arbor,  Mich. 

April  6.  1876  *  Draper,  John  W. 

Nov.  2,1876    Dudley,  Charles G..  Altoona.  Pa 

July  6.  1876    Dunnington.  F  P.,  University  of  Virginia,  Albemarle  Co.,  Va. 

May  3,  1877    Dwight.  Charles  Edgar.  Wheeling,  W.  Va. 

April  6,  1876    Eastwick.  E.  P.,  78  Wall  St.,  N.  Y. 

April  6.  1876    Ebert,  A.  E.,  Peoria  Sugar  Refinery,  Peoria,  HI. 

March  6,  1879    Elmer,  August.  220  E.  17th  St..  N.  Y. 

April  6.  1876    Elliott.  Arthur  H.,  School  of  Mines,  Columbia  College.  N.  Y. 

Oct.  5,  1876    Ellis,  William  H.,  Toronto,  Canada. 

April  6,  1876    Endemann,  H. ,  83  Nassau  st,  N.  Y. 

April  6,  1876    Englehardt.  Francis  E.,  Syracuse  Salt  Co..  Syracuse,  N.  Y. 

March  6,  1879    Erhanlt.  C.  P..  care  Chas.  Pflzer&Co..81  Maiden  Lane  N.  Y. 

April  6,  1876    Fesquet,  Adolphe  A.,  1322  Marshall  St..  Philadelphia.  Pa. 

June  1,  1876    Fisher,  R  A.,  2239  St.  Albans  St.,  Philadelphia,  Pa. 

Dec.  2.  1879    Freish,  H..  186  Church  st,  Bridenburg,  Philadelphia,  Pa. 

Dec.  2,  1880    Friedburg,  L.  H.,  40  E.  10  st,  N.  Y. 

April  6,  1876    Fristoe,  Edward  E.,  Columbian  College,  Washington,  D.  C. 

31ay  1,  1879    Gallatin,  Albert  H..  Room  26,  Cooper  Union,  N.  Y. 

April  6,  1876    Genth,  Fred.  A.,  University  of  Pennsylvania.  Phila..  Pa. 

Feb.  11,  1881    Gerber,  N.,  Amer.  Cond.  Milk  Co.,  Little  Falls,  N.  Y. 

April  6.  1876    Gesner,  G.  W.,  81  John  st .  N.  Y. 

March  1,  1877    Geyer,  Wm.  E.,  Stevens  Institute,  Hoboken,  N.  J. 

Oct.  14,  1879    Giessecke.  Dr.,  19  W.  Swan  St.,  Buffalo.  N.  Y. 

April  2.  1882    Gladding,  Thomas  S.,  65  Fulton  st..  N.  Y. 

April  6,  1876    Gk>es8man,  Charles  A..  Amherst,  Mass. 

April  6,  1876  »Goldmark.  J. 

Oct  5,  1876    Goldschmidt.  S.  A.,  55  Water  St,  Brooklyn. 
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April  6,  1876  Green,  Trail,  Easton.  Pa. 

June  7.  1877  Gregg.  W.  H.,  Elmira,  N.  Y. 

May  6,  1881  Grote,  Otto.  59-61  Goerck  St..  Y.  Y. 

April  6.  1876  Grand.  F.  A.,  106  Wall  St..  N.  Y. 

April  6,  1876  I  Habirshaw.  William  M..  159  Front  St.,  N.  Y. 

Dec  2,  1880  Hale,  Albert  C,  State  School  of  Mines,  Golden.  Col. 

June  8,  1881  Hallock.  A.  P..  N.  Y.  Gaslight  Co..  ave.  A  and  2l8t  St.,  N.  Y. 

Oct.  7,  1881  Habel.  Louis.  287  Leonard  St..  Brooklyn.  N.  Y. 

Oct.  2.  1879  Hamer.  Thomas  H..  Nassau  Bank,  N.  Y. 

April  6,  1876  Hardin,  M.  B..  Virginia  Military  Institute,  Lexington.  Va. 

Oct.  7.  1880  Harrison.  Thomas.  Philadelphia,  Pa. 

April  6,  1876  Hasenclever,  Maurice,  1  Applcton  St..  Lawrence.  Mass. 

June  1.  1876  |  Havemeyer,  Hector  C.  89  Wall  St..  N.  Y. 

April  6,  1876  Hayes,  S.  Dana,  4  State  st. ,  Boston,  Mass. 

Feb.  6,  1879  Hazard  C.  care  Caswell.  Hazard  &  Co..  5th  Ave.  Hotel,  N.  Y. 

April  6,  1876  Hedrick.  Benjamin  S.,  U.  S.  Patent  Office.  Washington.  D.  C. 

June  1.  1876  Henes,  W.  F..  1620  Third  ave.,  N.  Y. 

April  6.  1876  Herreshoflf.  J.  B.  F..  135  Clinton  St.,  Brooklyn.  N.  Y. 

Oct.  7,  1881  Hiepe.  H.  C,  102  John  st,  N.  Y. 

April  6.1876  Hill,  Nathaniel  P..  Denver.  Col. 

Jan.  4.  1877  Hill,  W.  M.,  U.  S.  Torpedo  Station,  Newport,  R.  L 

March  1,  1877  Hindley.  Robert  C.  Racine  College.  Racine.  Wis. 

March  8,  1882  Hirshberi?,  Emil,  16  Dey  St.,  N.  Y. 

April  6.  1876  Homer,  Chas.  S.,  care  of  Valentine  &  Co.,  323  Peari  St.,  N.  Y. 

Feb.  11,  1881  Hopke,  T.  M.,  17  Cedar  st..  N.  Y. 

April  1,  1881  Hoppock,  A.  E.,  103  E.  148lh  st.,  N.  Y. 

Jan.  4,  1877  Horsford,  E.  N.,  Cambridge,  Mass. 

April  6,  1876  Humphrey,  Henry  C.  Stamford,  Ct. 

April  6,  1876  I  Hunt.  T.  Sterry,  33  Durocher  st.,  Montreal,  Canada. 

June  6,  1878  Jenks.  A.  M.,  care  of  Havemeyer,  Eastwick  &  Co.,  Jersey 

City,  N.  J. 

July  6,  1876  Johnson,  Samuel  W.,  New  Haven,  Ct. 

March  6,  1879  Kelly,  John  F.,  97  Garden  st.,  Hoboken.  N.  J. 

April  6,  1876  Kersting,  Herman,  324  Princeton  St..  East  Boston,  Mass. 

July  6.  1876  Koenig,  G.  A.,  University  of  Pennsylvania.  Philadelphia,  Pa. 

April  6,  1876  Krackowitzer,  S.,  512  E.  17th  St.,  N.  Y. 

April  6,  1876  Krause.  O.  H.,  care  Matthiessen&Wiechers,  Jersey  City,  N.  J 

April  7.  1882  Krause,  G.  Chemiker  Zietung,  Coetheu,  Germany. 

Oct.  7,  1881  Lauver,  Winfleld  P.,  care  of  Treasury  Department,  Washing- 
ton, D.  C. 

July  6,  1876  Lawler,  C.  J.,  cor.  Bedford  and  Gates  aves.,  Brooklyn,  N.  Y- 

Dec.  7,  1876  Lecour,  E.  H.,  547  W.  18th  st ,  N.  Y. 

April  6,  1876  Ledoux,  A.  R..  17  Cedar  St.,  N.  Y. 

Jan.  3,  1878  Leeds,  A.  R.,  Stevens  Institute,  Hoboken,  N.  J. 

Jan.  3,  1878  Lees,  Wra.  T..  N.  Y.  Gaslight  Co..  ave.  A  and  31st  st.,  N.  Y- 

April  6,  1876  Liebig,  G.  A.,  87  Exchange  place,  Baltimore,  M-l. 
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July  6,  1876  Lillie,  Samuel  Morris,  883  Pine  St.,  Philadelphia,  Pa. 

Oct.  7.  1881  Leman.  W.  P.,  805  W.  55th  St.,  N.  Y. 

April  6,  1876  Lindsley,  J.  Berrian,  Nashville.  Tenn. 

April  6,  1876  *Lipps.  John  8. 

Feb.  8,  1882  Lugo,  Orazio,  University,  Buriing,  N.  Y. 

Dec.  2,  1880  Lungwitz,  Theo.,  care  of  H.  E.  Nieae,  Jersey  City,  N.  J. 

April  6,  1876  Lupton,  N.  T.,  VanderbUt  University,  Nashville,  Tenn. 

May  2.  1878  Luthy.  D.,  220  Church  st,  Philadelphia,  Pa. 

April  6,  1876  Mclntlre.  Chas.  M..  Jr.,  811  N.  Hampton  st,  Easton.  Pa. 

Jan.  2.  1879  ♦Mclntlre,  Henry  M. 

June  6,  1878  Macintosh,  J.  B.,  55  Garden  St.,  Hoboken,  N.J. 

April  6,  1876  Maish,  John  M.,  College  of  Pharmacy,  Philadelphia,  Pa. 

April  6,  1876  Mallet,  J.  W.,  University  of  Virginia,  Albemarle  Co..  Va. 

Feb.  6.  1879  Marchand,  Charles.  P.  O.  Box  1567,  N.  Y. 

April  6,  1876  Martin,  Wm.  J.,  Davidson  College,  Mecklenburg  Co.,  N.  C. 

Sept.  7,  1876  MartUis,R.  A.,careof  Actien-Gesellscbaftfuer  AnlllnFabrika. 

tion,  Berlin,  Germany. 

May  6,  1878  Matlison,  J.  G.,  Hastings-on-Hudson.  N.  Y. 

Feb.  1,  1877  Means,  Alexander,  Oxford,  Newton  Co.,  G^a. 

April  6.  1876  *Merrick.  John  M. 

April  6,  1876  Mew.  Wm.  M..  422  5th  St.,  Washington,  D.  C. 

Dec.  1,  1879  Meyers.  Henry  C„  P.  O.  Box  8037  N.  Y. 

June  .1.  1876  Miller.  George  M.,  20  Broad  St.,  N.  Y. 

April  6,  1876  Moore.  Gideon  E.,  69  Liberty  St.,  N.  Y. 

April  6,  1876  Morrill,  Thomas  T.,  Cambria  Iron  Works,  Johnstown.  Pa. 

April  6,  1876  Morton,  Heniy,  Stevens  Institute.  Hoboken,  N.  J. 

June  1.  1871  Mott,  H.  A.  Jr.,  105  Water  st.  N.  Y. 

April  6,  1876  Munroe,  Charies  E.,  U.  8.  Naval  Academy,  Annapolis,  Md. 

March  7,  1878  Munroe,  H.  S..  School  of  Mines,  Columbia  College,  N.  Y. 

Nov.  4,  1881  Munsell,  C.  E.,  128  Worth  St.,  N  Y. 

April  6,  1876  Nason,  Henry  B..  Troy,  N.  Y. 

April  6,  1876  Niese,  H.  E.,  care  of  Matthiessen  &  Wlechers,  Jersey  City, 

N.J. 

April  6.  1876  Nichols,  W.  H.,  41  Cedar  St.,  N.  Y. 

May  3,  1877  Norton.  Thomas.  2  Route  Landai,  Saint  Denis.  Paris.  France. 

Nov  4,  1881  O'Connor,  Thos.  D.,  42  W.  28th  St.,  N.  Y. 

Dec.  2.  1880  O'Connor,  J.  D..  School  of  Mines,  Columbia  College.  N.  Y. 

Nov.  19,  1879  Oothout.  William,  Jr.,  218  Madison  ave.  N.  Y. 

Dec.  6,  1877  Orth,  A.,  care  of  F.  Bredt  &  Co.,  N.  Y. 

July  6,  1876  Parker,  T.  J.,  Box  69.  Bergen  Point,  N.  J. 

April  6.  1876  Parsons,  C.  C.  542  E.  20lh  st.,  N.  Y. 

July  6,  1876  Pearce,  Richard,  Denver,  Col. 

May  3,  1877  Penissat,  A,  41  Cedar  St.,  N.  Y. 

April  7.  1882  Perkins,  G.  E.,  Providence,  R.  I. 

April  6,  1876  Perkins,  Maurice,  Schenectady,  N.  Y. 
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Jan.      6,  1882  Peters.  J.  A..  92  Williiim  St..  N.  Y. 

April     6,  1876  Plielps,  Georere  N..  127  First  place.  Brooklyn,  N.  Y. 

July     11,  1878  Pbillips.  William  B..  University  of  North  Carolina.  Chapel 

Hill.  N.  C. 

Nov.     2,  1876  Pickhardt,  Carl  W.,  Pickhardt&  Kuttroflf,  cor.  of  Liberty  and 

New  Church  sts.,  N.  Y. 

Dec.      2,  1880  Pl^on.  Narcise.  421  W.  15th  St.,  N.  Y. 

April     6,  1876  Pirz.  Anthony.  Long  Island  City.  N.  Y. 

Oct.       6.  1876  Pitkin,  Charles  A.,  Box  52.  Braintree.  Mass. 

Jan.       6,  1882  Pitkin.  Lucius,  482  Madison  ave.,  N.  Y. 

March  6,  1879  Pool.  Franklin  V..  191  Roseville  ave.,  Newark,  N.  J. 

Oct.       7,  1880  Poole.  Herman,  Buffalo,  N.  Y. 

April     6,  1876  Prescott,  All>ert  B..  Ann  Arbor.  Mich. 

March   1.  1877  Prochazka,  George  A..  162  2d  ave..  N.  Y. 

Oct.       7,  1881  Radenhausen.  P..  Stevens  Institute.  Hoboken.  N.  J. 

Jan.       6,  1882  Ran.  Henry,  92 Church  St..  N.  Y. 

April     7.  1882  Remsen.  Robert  G.,  Jr..  26  Waveriy  place,  N.  Y. 

April     6,  1876  Rice,  diaries,  Bellevue  Hospital.  N.  Y. 

April    6,  1876  Ricketts,  P.  de  P.,  School  of  Mines.  Columbia  College,  N.  Y 

April    6,  1876  Rising,  William  B.,  University  of  California,  Oakland,  Cal. 

June     1,187^  Robbing,  Charles  A.,  91  Fulton  st.,  N.  Y. 

March  4,  1878  Roberta,  W.  Chandler,  Royal  Mint.  London,  Eng. 

March  4.  1878  Rogers,  P.  M.,  95  Liberty  St..  N.  Y. 

April     6.  1876  Rogers.  Robert  E..  Jefferson  Medical  College. 'Phila.,  Pa. 

Nov.      1,  1877  Rossi.  Auguste  J..  22  W.  11th  st.,  N.  Y. 

July    11.1878  Rupp,  William.  117  Pearl  St.,  N.Y. 

April     6,  1876.  ♦St.  John.  Samuel. 

June     5.  1879  Schanck.  J.  Stillwell,  Princeton  Colletre,  Princeton,  N.  J. 

April     6,  1876  Schultz.  ChaHes  H.,  cor.  17th  st.  and  Brondway,  N.  Y. 

April     6,  1976  Schweitzer,  Paul.  Columbia,  Boone  Co.,  Mo. 

Dec.      2,  1880  Seaman,  Henry  J.,  Crane  Iron  Co.,  Catasauqua,  Pa. 

July      6.  1876  Seeley.  Henry  Martyn.  Middlebury.  Vt. 

Jan.       1,  1880  Semper,  C,  Oray's  Ferry  (^liem.  Works,  Philadelphia,  Pa 

April     6,  1876  Shapleiph,  Waldron,  Freeport,  111. 

Nov.      4,  1881  Share.  W.  W..  386  Navy  st.,  Brooklyn,  N.  Y. 

April     6,  1876  Sharpless,  S.  P..  114  State  st.,  Boston,  Mass. 

Oct.       3,  1878  Shepard.  Charies  U.,  jr.,  20  Broad  st.,  Charieston.  S.  C. 

April     6,  1576  Sherer,  E..  122  Front  St..  N.  Y. 

April     6,  1876  Silliman,  Benjamin.  New  Haven,  Ct. 

April     6,  1876  Simon,  Wm..  Maryland  College  of  Pharmacy,  Baltimore,  Md. 

Feb.     11.  1881  Slade,  James  F..  5  E.  38th  st..  N.  Y. 

May      3,  1877  Sloane.  T.  O'C.  55  Pine  St..  N.  Y. 

Nov.     1,  1877  Smith,  Hanbury,  35  Union  square.  N.  Y. 

March   1,  1877  Squibb,  E.  R,  36  Doughty  st.,  Brooklyn,  N.  Y. 

June      5,  1879  Stebbins,  James  H..  Jr..  20  E.  37th  St..  N.  Y. 

April     6,  1876  Slicht.  John  C.  care  of  Cbaries  Pfizer  &  Co.,  81  Maiden 

Lane,  N.  Y. 
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April     6,  1876    Stillwell.  Charles  M  .  55  Fulton  St..  N.  Y. 
July      6,  1876    Sweeny,  William  S..  Easton,  Pa. 

April     6.  1876    Taylor.  William  H  ,  606  E.  Grace  St..  Richmond,  Va. 

Oct.       5.  1876    Teme.  Bruno.  1628  S.  5th  St.,  Philadelphia.  Pa. 

Feb.      7.  1878    Thompson,  A.  L.,  52  Sharp  St..  Baltimore,  Md. 

May  1,  1881  Tonne'«6,  Theodore,  Wampum  Cement  and  Lime  Co.,  New- 
castle, Lawrence  Co.,  Pa. 

Oct.       7,  1880    Torrey.  C.  H.,  School  of  Mines.  N.  Y. 

Feb.      7,  1878    Tschemiac,  J.,  118  Boulevard  Maillot,  Neuilly,  Paris,  France. 

May  6^  1879  Tucker,  J.  H.,  care  of  McEean,  Newhall  &  Borie,  Philadel- 
phia, Pa. 

April  8.  1879  Van  Slooten  William,  42  S.  Derbigny  St.,  New  Orleans,  La. 

April  6,  1876  Vaughn,  Henry  W.,  Proviflence.  R  I, 

Feb.  11.  1881  Venable,  F.  P.,  Chapel  Hill.  N.  C. 

Nov.  4,  1881  Volney,  C.  W.,  Mottave.,N.  Y. 

Dec.  6.  1877  Wait,  Charles  E. .  Missouri  School  of  Mines.  Rolls,  Mo. 

Jan.  8.  1878  Waldstein.  Martin  E..  92  New  Church  St.,  N.  Y. 

April  6.  1876  [Waller,  Elwyn,  School  of  Mines,  Columbia  College.  N.  Y. 

April  6.  1876  ♦Walz,  Isidor. 

June  6.  1878  Ware.  Louis  S.,  St.  George  Hotel,  Philadelphia,  Pa. 

April  6,  1876  Weber,  Henry  A.,  III.  Industrial  University,  Champaigne,  111. 

April  6,  1876  Wendt.  Charles  J.,  care  of  Charles  Pfizer  &  Co.,  81  Maiden 

Lane,  N.  Y. 

Sept.  7,  1876  Wenzell,  Wm.  T.,  852  Market  St.,  San  Francisco,  Cal. 

March  6,  1879  Wheeler,  C,  G.,  University  of  Chicago,  Chicago,  111. 

Dec.  2,  1880  Wiechman,  F.  G.,  School  of  Mines,  N.  Y. 

Jan.  2,  1879  Wigner,  G.  W.,  79  Great  Tower  St..  London.  England. 

Dec.  1.  1879  Williams.  E.  H..  101  N.  82d  st,  Philadelphia,  Pa. 

June  5,  1879  Wilson,  M.  C,  Waco,  Texas. 

April  6.  1876  Winans,  Horatio  N..  1551  Broadway,  N.  Y. 

Nov.  4,  1881  Witthaus,  R  A.,  Buffalo  Med.  College,  Buflfalo.  N.  Y. 

Dec.  2,  1880  Wittman.  Byron  N . ,  Pittsburg  Steel  Casting  Co. .  Pittsburg.Pa. 

July  6.  1876  Wolf.  Theo.  R,  Delaware  College,  Newark.  Del. 

April  6,  1876  Wormley.  Theo.  G.,  University  of  Pennsylvania,  Phila.,  Pa. 

July      6,  1876    Youmans,  W.  J.,  care  of  D.  Appleton  &  Co.,  1  Bond  St.,  N.  Y. 
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June      1,  1876    Adler.  J.,  744  Lexington  ave.,  N.  Y. 

June      1,  1876  Bartlett,  Willard,  110  Broadway.  N.Y. 

March   6,  1879  Binns,  Joseph,  cor    Pearl  and  Cedar  sts.,  N.  Y. 

March   4,1880  Booraem.  J.  V.  V. ,  N   8d  and  Ist  sis.,  Brooklyn.  E.D..  N.  Y. 

June      6,  1878  Bower,  Henry,  Gray's  Ferry  Road,  Philadelphia  Pa. 

June      8,  1880    Cochrane,  A.,  55  Eilby  St.,  Boston,  Mass. 
June      8,  1880    Cochrane.  Hugh.  55  Eilby  St.,  Boston,  Mass 

July      6.  1876    Day,  Austin  G.,  120  Broadway,  N.  Y. 

June      1,  1876    Day,  Walter  De  F.,  801  Mott  St.,  N.  Y. 

July      6,  1876    Dickersou,  Edward  N.,  StaatsZeitung  Building,  N.  Y. 

April     5,  1877    Douner,  J.  O.,  care  of  Decastro  &  Donner,  foot  of  South  9tb 

St.,  Brooklyn.  N.  Y. 
Feb.    11,  1881    Dunham.  E.  K.,  School  of  Mines,  N.  Y. 

Jan.       4,  1877    Elder,  Fred  H.,  care  of  Havemeyer  &  Elder,  117  Wall  st.,. 

N.  Y. 

July       6,  1876    Elder,  George.  Jr.,  19  West  48lh  St.,  N.  Y. 

Oct.  5,  1876  Elmenhorst,  W.  R..  St,  Lawrence  Sugar  Refining  Co.,  Mon- 
treal, Canada. 

July      6,  1876    Gandolfo,  Joseph.  41  Cedar  St..  N.  Y. 

April     4.  1878    Harding,  G.,  237  Broadway.  N  Y. 

Sept.      7,  1876    Havemeyer,  C.  W.,  care  of   Havemeyer  Bros.,  Brooklyn, 

E.  D.,  N.  Y. 
April     5,  1877    Havemeyer,  Henry,  89  Wall  St.,  N.  Y. 
July      6,  1876  |  Havemeyer,  Henry  O.,  117  Wall  St..  N.  Y. 
July      6,  1876  |  Havemeyer,  Theodore  A.  117  Wall  St.,  N.  Y. 
April     5.  1877    Heller,  Fred.,  55  Maiden  Lane.  N.  Y. 
June      1,  1866    Hinds,  Joseph,  care  of  Havemeyer  &  Elder,  Brookly,  E.  D., 

N.  Y. 
Dec.      6,  1876    Holly.  John  J..  63  Beaver  St.,  N.  Y. 
June      1,  1876    Holt,  Henry,  12  East  23d  St.,  N.  Y. 

April     5,  1877    Kalbfleisch,  A.  M.,  cor.  Fulton  and  Cliff  sU.,  N.  Y. 
April     5,  1877    Kalbfleisch,  Franklin  A.,  cor.  Fulton  and  Cliff  sis..  N.  Y. 
Nov.     7,  1876  I  Kuttroff,  Adolph,  Wm..   Pickhardt  &  Kuttroff,  cor.  New 

Church  and  Liberty  sts.,  N.Y. 
Dec.      2,  1880    Eyte,  Charles,  Jr.,  8  East  India  ave.,  London,  E.  C. 
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Feb.       6,  1879    Leggett,  E.  W.,  Elizabethpoi  t.  N.  J. 
March    1.  1877    Lennig,  Charles.  Philadelphia.  Pa. 

July  6,  1876  Mapes.  Charles  V.,  158  Front  st,  N.  Y. 

July  6,  1876  Matthieasen,  F.  O..  106  WhII  St.,  N.  Y. 

April  5,  1877  Merz.  Henry,  care  of  Heller  &  Merz,  55  Maiden  Lane.  N.  Y. 

July  6.  1877  Miles,  William  A.,  57  Christie  St..  N.  Y. 

April     5,  1877    Nichols.  G.  H..  41  Cedar  St..  N.  Y. 

Sept.      7.  1876    Page.  George.  Shepherd.  49  Wall  St..  N.  Y. 

July      6,  1876    Parsons,  W.  J  ,  66  Water  St.,  Brooklyn.  N.  Y. 

July      6,  1876    Plympton.  G.  M.,  245  Broadway,  N.  Y. 

Nov.     2.  1876  I  Pickhardt,  William.  Wm.  Pickhardt  &  Kuttroflf,  cor.  New 

Church  and  Liberty  sts..  N.  Y. 
March   7,  1878  |  Prentice.  W.  P.,  801  Mott  st.  N.  Y. 

May       3,  1877    Ren  wick,  Edward  S.,  16  Murray  St..  N.  Y. 

Sept.      7,  1876  ♦Russell,  W    D. 

Jan.       6,  1882    Rudesch,  J.,  117  East  59th  st. 

May       6,  1881    Sawyer,  C.  P.,  High  Point,  Guilford  Co.,  N.  C. 

Oct.      5.  1876  I  Senflf,  Charles  H..  care  of  Havemeyer  &  Elder.  117  Wall  St., 

N.  Y. 
July      6.  1876    Senflf.  Frederick  W..  558  Madison  ave.,  N.  Y. 
April     5,  1877    Schroeder,  E..  100  Glen  wood  ave.,  Jersey  City,  N.  J. 
April     5,  1877    Sieghoertner,  A.  L.,  Belcher  Sugar  Refining  Co.,  St.  Louie, 

Mo. 
Jan.       4.  1877    Squier.  Stewart  C,  118  Liberty  St.,  N.  Y. 
April     5,  1877    Slursberg,  Julius  A.,  Brooklyn  Sugar  Refinery,  foot  of  SoutH 

9th  st,  Brooklyn,  N.  Y. 

May       6,  1881    Van  Sinderen,  A.  Howard,  School  of  Mines,  N.  Y. 
Dec.      2,  1880    Vulle,  Herman  T.,  School  of  Mines,  N.  Y. 

May       2.  1878    Weston,  E.  D.,  185  Lake  st.^  Chicago,  111. 
May      2,  1878    Williamson,  D  D.,  6a8  Madison  ave.,  N.  Y. 
Jan.       6.  1882    Wittmack,  Chas.  A..  School  of  Mines,  N.  Y. 

March    6.  1879    Ziegler,  William,  ctre  of  Royal  Baking  Powder  Co.,  91  Dually 

St.,  N.  Y. 


PROCEEDINGS   OF   THE  AMERICAN  CHEMICAL 

SOCIETY. 

Regular  Meeting^  Dec.  8,  1882. 

The  meeting  was  called  to  order  at  8.40  p.  m.  Prof.  A.  R. 
Leeds  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  approved. 

The  board  of  directors  had  no  report.  The  treasurer  stated  that 
we  had  a  balance  of  about  $200  in  the  treasury. 

The  librarian  and  curator  had  no  report.  The  committee  on 
endowment  fund,  stated  that  the  labor  of  raising  the  fund  was  for 
the  present  suspended,  there  being  a  larger  fund  in  the  possession 
of  the  society  than  was  needed  for  the  publication  of  the  original 
pa])ors  presented  at  the  present  time. 

The  committee  on  papers  and  publications  then  stated  that  it 
had  no  formal  report  to  present,  but  trusted  that  the  Society  would 
judge  them  by  the  work  they  had  done. 

The  committee  further  stated  that  the  November  number  of 
journal  is  in  type,  and  that  it  will  probably  be  issued  the  coming 
week. 

The  next  in  order  was  the  election  of  officers  for  the  ensuing 
year. 

For  President. — ^The  three  following  gentlemen  received  the 
greatest  number  of  votes  :  A.  R.  Leeds,  E.  R.  Squibb,  J.  C. 
Booth. 

Prof.  Leeds  declined  to  be  a  candidate,  on  the  ground  that  it  was 
of  the  greatest  importance  to  the  interests  of  the  Society,  as  a  na- 
tional body,  that  the  honorary  office  of  President  should  be  filled 
by  a  non-resident  member. 

It  was  then  moved  that  the  Society  proceed  to  vote  for  the  two 
other  gentlemen  standing  highest  on  the  list.  This  being  seconded 
was  duly  carried. 

Prof.  J.  C.  Booth  receiving  the  greatest  number  of  votes,  was 
duly  elected  President. 

For  Vice  Presidents, — ^The  following  gentlemen  received  the 
greatest  number  of  votes  : 

1.  James  H.  Stebbins,  Jr.,  ) 

2.  A.  R.  Leeds,  \  Three  Local  Vice-Presidents. 

3.  C.  F.  Chandler,  ) 

4.  Amo  Bchr, 

6.     P.  Schweitzer. 
6.     N.T.  Lupton. 
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Mr.  Casamajor  then  moved  that  the  resolution  preventing  mem- 
bers who  have  read  papers  before  the  Society,  from  publishing  them 
through  any  other  source  except  the  Journal  of  the  American 
Chemical  Society,  for  the  space  of  thirty  (30)  days,  be  rescinded. 
This  being  seconded,  was  duly  carried. 

The  following  gentlemen  were  then  elected  to  fill  the  remaining 
offices  of  the  Society  : 

Corresponding  Secretary — P.  Casamajor. 

Recording  Secretary — Thomas  S.  Gladding. 

Treasurer— T.  O'C.  Sloane. 

Librarian — G.  A.  Prochazka. 

Curators — William  Rupp. 

Committee  on  Papers  and  Publications — E. Waller,C.A.  Doremus, 

L.  H.  Friedburg. 

Committee  on  Nominations. 

Board  of  Directors, — It  was  then  moved  and  seconded  that  Drs 
Alsberg  and  Geyer,  be  elected  Directors,  in  lieu  of  C.  F.  Chandler 
and  James  H.  Stebbins,  Jr. 

James  H.  Stebbins,  Jr.,  Geo.  A.  Prochazka, 

A.  R.  Leeds,  E.  Waller, 

C.  F.  Chandler,  M.  Alsberg, 

P.  Casamajor,  H.  Morton, 

T.  S.  Gladding,  Wm.  E.  Geyer, 

T.  O'C.  Sloane,  Wm.  M.  Habirshaw, 

H.  Endemann. 
Mr.  Casamajor  then  moved  [that  this  meeting  be  declared  ad- 
journed till  the  usual  night  for  converzatione.     This  being  seconded 
was  duly  carried.     After  which  the  meeting  adjourned. 

James  H.  Stebbins,  Jr., 

Recording  Secretary. 
At  the  adjourned  meeting,  held  Dec.  15th,  1882,  no  quorum  be- 
ing present,  official  business  could  not  be  transacted.  A  paper  on 
the  manufacture  of  tartaric  acid  was  read  by  Dr.  L.  H.  Friedburg. 
Mr.  Percy  Newman  was  nominated  by  E.  Waller,  Jaa.  H.  Stebbins, 
Jr.,  and  A.  H.  Elliott. 


ON  THE  MANUFACTURE  OF  TARTARIC  ACID. 

By  L.  H.  Fbiedbubg,  Ph.  D. 

In  this  country  tartaric  acid  is  hardly  manufactured  for  its  own 
sake  but  its  preparation  is  unavoidably  attached  to  the  manufacture 
of  cream  of  tartar.  Here  the  starting  points  for  tartaric  acid  are 
sablons,  waste  liquids  and  residues  of  different  kinds,  which  render  an 
analytical  control  troublesome,  so  that  partly  because  of  this,  partly 
because  of  great  dilution,  the  raw  material  is  treated  more  or  less 
empirically,  after  the  known  and  often  described  methods  *  f  with 
chalk  and  chloride  of  calcium  or  gypsum. 

Abroad,  the  manufacture  of  tartaric  acid  is  not  everywhere  a  mere 
appendix  to  cream  of  tartar  manufacturing,  but  forms  an  indepen- 
dent branch  of  manufacture.  In  such  cases  the  raw  material  con- 
sists either  of  argols  or  of  dry  sablons  or  of  lees.  A  careful  . 
analytical  test  has  to  be  made  before  treating  either  of  these  mother 
substances,  and  the  manufacture  has  to  be  carried  on  with  the 
greatest  care  in  order  to  avoid  loss. 

Until  very  recently  these  tartaric  acid  factories  worked  generally 
after  the  old  plan  as  indicated  above,  viz  :  treatment  with  chalk  and 
chloride  of  calcium  or  gypsum. 

But  it  has  to  be  recorded,  and  I  will  briefly  do  so  in  the  following 
pages  that  a  very  neat  and  new,  patented  process,  which  according 
to  my  own  experience  is  commendable,  is  no^v  also  in  use. 

This  process  is  based  on  the  decomposition  of  the  mother  sub- 
stances, as  named  above,  by  slaked  lime  instead  of  chalk. 

This  preparation  has  been  hidden  in  the  European  patents  J  § 
under  the  heading,  "  Methods  of  obtaining  the  potassium  in  the  form 
of  hydrate,  while  making  tartaric  acid  out  of  argols." 

This  heading  is  practically  speaking  untrue,  because,  as  we  shall 
see  later  on,  the  potassium  is  not  finally  gained  as  hydrate,  though 
this  is  in  the  course  of  treatment  formed  and  then  transformed  into 
sulphate  or  chloride. 

The  chemical  process,  which  takes  place  in  decomposing  the 
bitartrate  of  potash  in  any  mother  substance  into  tartrate  of  lime, 

*Bericht  ueber  die  Eutwickelungderchem. Industrie;  A.W.  Hofmann.Vol.  H, 
page  418,  etc. 

f  Journal  of  the  Society  of  Arts  ;  Robert  Warington,  Vol.  xxiv,  No.  1217, 
page  866.  etc. 

^Die  chemische  Industrie  ;  Dr.  Emil  Jacobsen  ;  1879.  pages  86  and  238. 

gBerichte  d.  deutschen  chemischen  Gesellscliaft ;  1879,  page  1866. 
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by  means  of  slaked  lime,  is  very  simply  conveyed  through  the  fol- 
lowing equation  : 

HO        COO 

\/  \ 

CH  \ 

=  1  Ca  4-  KOH  4-  H^O- 

CH  / 

/\         / 
HO        COO 

The  practical  difficulty  which  stood  for  so  long  a  time  in  the  way 
of  realizing  this  decomposition  for  manufacturing  purposes,  was  the* 
difficulty  of  making  the  products  of  decomposition  easily  filterable.. 
This  the  patentees  have  really  overcome,  and  the  method  of  working 
is  smooth  and  goes  like  clock  work.  Slaked  lime,  freed  from  coarse 
pieces  is  taken  in  necessary  quantities  and  a  milk,  not  too  thin  pre- 
pared therefrom.  This  is  heated  to  boiling,  and  argols,  etc.,  in 
necessary  quantity,  are  very  gradually  and  in  a  state  of  finest  pow- 
der, introduced  into  the  boiling  mass.  The  charging  finished,  boiling 
has  to  continue  for  two  hours,  the  condensing  steam  being  enough 
to  keep  the  mixture  in  a  concentrated  form.  Hydrate  of  potash 
and  neutral  tartrate  of  lime  are  formed  in  this  way.  The  nitroge- 
nous organic  impurities  of  the  raw  materials  are  by  the  combined 
action  on  them,  of  lime  and  hydrate  of  potash,  decomposed  so  as  to 
form  ammonia  gas  which  is  volatilized  with  the  steam. 

Boiling  done,  which  takes  place  in  an  iron  tank,  the  mixture  is 
diluted  by  enough  cold  water  and  then  the  potash  is  neutralized  by 
either  muriatic  or  sulphuric  acid.  The  process  is  finished  with  the 
help  of  litmus  paper.  Here  the  ammoniacal  exhalations  are  to  be 
considered,  so  as  not  to  disturb  the  reaction. 

The  decomposition  as  described  above  takes  place  under  constant 
stirring  by  means  of  an  iron  stirrer  run  by  machinery. 

After  the  formation  of  either  chloride  or  sulphate  of  potash,  the 
mass  is  still  more  diluted  with  cold  water  and  stands  best  over 
night,  stirring  going  on  continuously,  filtration  then  taking  place 
the  next  morning.  Here  filter  presses  are  used  to  great  advantage. 
It  is  advisable  not  to  use  too  high  pressure,  so  as  to  get  a  soft  cake, 
which  can  more  easily  be  washed  out,  in  order  to  pjet  rid  of  the 
mineral  potash  salts.  These  latter  are  either  boiled  down,  as  long 
as  the  strength  of  the  solution  makes  it  pay,  or  they  might*  be 
treated  with  chloride  of  lime  [bleaching  powder]  and  thus  trans- 


*Id  case  chloride  of  pot<i.ssium  wns  formed. 
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formed  into  chlorate  of  potash,  which  I  advise  manufacturers  to 
try. 

The  cakes  of  brown  tartrate  of  lime,  which  begin  to  exhale  pu- 
trid odors  by  standing  too  long  in  a  warm  place,  (in  summer  time 
six  hours  standing  often  will  show  this  result)  have  speedily  to  be 
decomposed  by  sulphuric  acid.  This  decomposition  takes  place  m 
a  wooden,  lead  lined  tank,  with  heavy  wooden  stirrer  moved  by 
steam.  The  decomposition  takes  place  in  the  cold  and  its  comple- 
tion is  determined  easily  by  methyl  violet  test  paper.*  No  analysis 
has  to  be  made  here,  if  good  paper  is  at  hand,  which  allows  one  to 
guide  the  reaction  so  as  to  get  the  necessary  or  the  excess  of  sul- 
phuric acid  wished  for. 

The  brown  solution  of  tartaric  acid  is  filtered  through  filter- 
presses  into  wooden  receivers. 

It  is  not  advisable  to  evaporate  this  acid  down  to  the  point  of 
crystallization,  because  it  contains  impurities  enough  to  spoil  the 
mother  liquors  at  a  too  early  stage.  If  the  course  of  manufactur- 
ing demands  a  readier  transformation  of  raw  material  into  money, 
this  crude  acid  solution  might  be  concentrated  in  the  leaden  pans 
to  the  right  concentration  for  crystallizing  or  for  precipitation  by 
the  stirring  process,  which  we  shall  deal  with  on  another  page. 

It  is  preferable  to  reprecipitate  this  acid  as  tartrate  of  lime,  fin. 
ishing  the  reaction  with  chalk  and  using  litmus  test  paper. 

The  tartrate  of  lime  thus  obtained  is  filtered  on  a  vacuum  filter 
or  by  centrifugal  power.  Of  course  washing  takes  place,  though 
slightly.  This  tartrate  of  lime  is  crystalline,  light  greenish-yellow, 
keeps  perfectly  well  for  any  length  of  time  required  without  de- 
composing. 

It  is  decomposed  in  an  apparatus  similar  to  the  one  used  for  de- 
composition of  the  first  brown  tartrate  of  lime,  by  sulphuric  acid, 
in  the  cold  and  the  reaction  finished  with  the  aid  of  methyl  violet 
test  paper.  The  filtration  of  the  very  white  gypsum  thus  obtained 
cannot  be  done  through  filter  presses  but  has  to  take  place  on  a 
vacuum  filter,  very  thorough  washing  being  required. 

The  tartaric  acid  solution  thus  obtained  ought  to  stand  between 
12°  and  14*^  Be.  It  is  ejected  into  the  lead  pans,  evaporated  at 
80®  C  to  the  necessary  density,  by  which  dissolved  gypsum  is  pre- 
cipitated, run  into  the  crystallizing  boxes  and  let  stand  for  crystalli- 
zation.    The  crop  of  brown  crystals  is  redissolved  to  a  liquid  of  the 

♦Journal  of  the  American  Cbemical  Society;  T.  O'Connor  Sloane,  Vol.  IV, 
Nos.  1-4,  page  81,  etc. 
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density  25^  Be  and  treated  with  bone  black,  which  has  been  purified 
by  muriatic  acid,  (so  as  not  to  leave  a  trace  of  phosphates,)  at  a 
medium  temperature  and  under  stirring. 

The  discolored  liquid  is  run  through  a  filter-press  and  thence  into 
special  lea<l  pans.  It  is  evaporated  down  to  about  39®  to  40®  Be 
and  run  into  lead  boxes  for  crystallization. 

The  crystallization  being  a  comparatively  slow  process,  this  liquid 
may  be  run  into  a  proper  tank  with  stirrer,  stirred  for  several  hours, 
thus  yielding  a  crop  of  small  crystals  right  away. 

Either  crystals  are  washed  and  dried  in  centrifugals,  by  using 
steam  for  washing. 

The  liquid  running  off  from  the  first  crystallization  yields  after 
evaporation  another  crop  of  white  crystals.  Then  it  becomes  a 
brown  mother  liquor. 

The  mother  liquors  of  the  brown  crystals  can,  under  careful  at- 
tention, be  carried  along  through  the  sixth  or  seventh  crystalliza- 
tion. Then  the  predomination  of  sulphuric  acid  and  impurities 
does  not  allow  further  crystallization. 

The  mother  liquors  at  that  stage  are  diluted  to  a  proper  density, 
the  greater  part  of  the  sulphuric  acid  removed  by  addition  of 
slacked  lime  milk  and  the  filtered  liquid  has  then  principally  to  be 
freed  from  iron  salts  and  from  phosphate  of  alumina. 

The  iron  is  easily  expelled  by  taking  care  to  keep  it  in  the  form 
corresponding  to  the  protoxide,  the  presence  of  the  phosphate  of 
alumina  makes  it  necessary  to  treat  the  liquids  boiling  with  milk 
of  lime,  thus  precipitating  phosphate  of  alumina  and  forming  an 
acid  tartrate  of  lime,  which  is  soluble.  It  has  to  be  filtered  hot 
and  is  decomposed  by  an  addition  of  sulphuric  acid,  thus  yielding 
very  pure  solutions  of  tartaric  acid. 

If  a  transformation  of  the  acid  thus  gained,  into  bitartrate  of 
potash  should  be  wished  for,  which  hardly  would  be  prudent,  the 
simplest  way  of  arriving  at  this  end  would  be  the  following  : 

The  solution  is  divided  into  two  equal  parts,  one-half  saturated 
by  caustic  or  carbonate  of  potash,  so  as  to  form  a  neutral  tartrate 
of  potash  and  then  the  other  half  added  for  the  precipitation  of 
the  bitartrate. 

New  York,  15th  December,  1882. 
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ON   THE  ACTION    OF   PHTHALIC   ANHYDRIDE    UPON 

GALLIC  ACID. 

By  George  A.  Prochazka. 

Mr.  Stebbins*  appears  to  have  entirely  misunderstood  the   gist 
of  my  remarks  at  the  November  meeting. 

More  than  a  year  ago  I  experimented  upon  the  action  of  phthalic 
anhydride  upon  gallic  acid,  with  results  similar  to  those  of  Mr. 
Stebbins.  My  object  was  to  find  a  more  economical  method  for  the 
production  on  a  large  scale  of  gallein  (and  coerulein)  than  given  in 
the  books.  The  substitution  of  gallic  acid  in  place  of  pyrogallol 
readily  suggested  itself.  Subsequently  I  found  in  a  snyopsis  by 
Ch.  Lauth  of  the  report  on  dye-stuffs,  of  the  jury  of  the  Paris 
International  Exhibition  of  1878,  (Monit.  Teint.  1878)  that  gallein 
was  prepared  by  heating  together  phthalic  anhydride  and  pyrogallic 
or  gallic  acid.  My  own  results  had  been  anticipated.  My  own 
results  were  never  published.  In  making  my  remarks  at  the  Nov- 
ember meeting  it  was  not  my  object  to  substitute  a  doubtful 
claim  of  originality,  substantiated  by  experiments  hid  under  the 
bushel,  in  place  of  Mr.  Stebbins,'  but  to  call  attention  to  the  fact 
that  he  had  been  anticipated  as  early  at  least  as  1878  by  those 
European  manufacturers,  who  had  utilized  the  reaction  in  question. 
Mr.  Stebbins  does  not  appear  to  have  been  aware  of  this  fact,  which 
through  a  small  notice  had  become  known  only  to  the  initiated  few. 
The  very  careful  and  detailed  experiments  (much  more  exhaustive 
than  my  own)  of  Mr.  Stebbins,  merit  the  widest  attention,  and  the 
public  owes  to  him  a  debt  of  gratitude  for  tlit^ir  publication. 
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Extraction,   apparatus  for   analytical 

purposes,  (Pat),  47 


Fabrics,  woven  finish  for,  (PaO,  HI 
Fat    extracting    apparatus   T.    0*C. 

Sloane,  250 
Feldspars,  action  of  sodium  hydrate 

etc.  on,  199 
Feimentation,  evolution  of  free  nitro- 
gen in,  267 
Ferric  salts,    behavior    of    reducing 

agents  with,  228 
Ferric  sulphate,  earthy,  C.  E.  Wait, 

61 
Ferricyanhydric  acid,  heat  from,  281, 

288 
Fertilizer,  (Pat),  46 
Fibres,  Bast,  chemistry  of,  169 
Filtering  apparatus,  (rat),  47 
Filters  Asbestos,  P.  Casamajor,  248 
Fumaric  acid,  acetyl  chloride  on,  221 
Furfurol  in  fermented  liquids,  229. 

268 
Furnace,  blast,  zinc  oxide  in,  T.  Rad- 

cliflfe,  256 
Fusel  oil,  Jorissen's  reaction  for,  207 


Galactin,  281 

Galena,  analysis  of,  J.  H.  Stebbins, 
214 

Gallic  acid,  action  of  phthalic  anhy- 
dride on,  J.  H.  Stebbins,  244 

Gallic  Acid,  action  of  phthalic  anhy- 
dride on,  G.  A.  Prochazka,  296 

Gallium,  oxychloride  crvstallized,  283 

Gallium,  separation  of,  287,  238,  239, 
242,278 

Gastric  digestion,  284 

Gastric  juice,  on  the,  242 

Gas,  direct  estimation  of  Ht  8  in,  A. 
P.  Hallock,  177 

Gas,  illuminating  and  heathig,  (Pat), 
46 

Gases,  determining  density  of,  176 

Gases,  driving  out  of  liquids  etc., 
(Pat),  45 
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Gases  from  coke  furnaces,  utilizing, 

OPiit).  109 
Glass,  solubility  in  certain  reagents, 

219 
Glucose,    removing    gjrpsum    from, 

(Put),10& 
Glycerin,  determination  of,  289 
Glycerin,  phoron  from,  176 
Glycol  in  wine,  242 
Glycolide  Mustard  oil,  267 
Goldmark,  J.,  obituary,  7 
Grits,  Pennant,  composition  of,  144 
Gum  arabic,  174 

H 

Haematein  and  brazilein,   new  com- 
pounds of,  260 

Hematosin  etc. ,  240  , 

Heptylene,  from  heptane  of  P.  Saba- 
niana,  F.  P.  Venable,  22 

Heptylene  bromide,  alcoholic  potash 
on.  F.  P.  Venable,  264 

Hides,  preserving  and  waterproofing, 
(Pat),  45 

Hydrocarbon  radicals  in  metallic  com- 
pounds, 258 

Hydrocyanic  acid,  action  of   haloid 
acids  on,  221 

Hydrocinchonidin  and  hydrochinidin, 
etc..  267 

Hydrogen,  (Pat),  46 

Hydrogen  dioxide,  electrolvsis  of.  240 

Hydrogen  peroxide,  on  coloring  mat- 
ter of  the  blood,  240 

Hydrogen  peroxide,  action  on  organic 
matter,  etc.,  239 

Hydrogen,  sulphide,  hydrate,  242 

Hydrogen  sulphide,  on  nickel  chloride 
240 

I 

Indigo  artificial.  J.  H.  Stebbins.  81 
Indigo  group,  combination  in  the,  175 
Iodine,   on    silver    salts  of    aromatic 

series,  264 
lodo  salicylic  acids,  etc.. 
Iron,  acid  proof  coating  on,  (Pal),  109 
Iron  protoxide,  acid  solutions  on,  234 
Iron,  oxidized,  from  condenser,  219 
Iso-brom-capronic  acid,  water  on,  270 


K 


Kainit,  (Pat).  48,  45 
Kola  nut,  etc.,  284 


Laboratory  notes,  J.  H.  Stebbins,  214 
Laboratory  notes,  E  Waller,  212. 
Lactones,  etc.,  270,  271 


Lend  acetate,  laboratory  note,  E. 
Waller,  218 

Lead  and  Copper,  Volumetric  esti- 
mation of.  P.  Casamajor,  35 

Lead  and  Silver  from  Ores,  (Pat).  43 

Lead  oxide  Potassa  on,  287 

Lead  salts,  decomposition  by  alkalies, 
287 

Lead  white,  manufacture  of  (Pat).  S9 

Lime  acetate,  manufacture  and  an- 
alysis, Stillwell  &  Gladding.  94 

Liqiiids,  treating  with  gases,  etc, 
(Pat).  47 

Lophine  and  amarin,  constitution  of 
225 

Lubricants,  (Pat).,  108 

Lutidin  and  quinolein,  272 

M 

Magnesia,  etc.,  from  Stassfurt  salts, 
(Pat) ,  78 

Magnesia,  Preparation  from  dolomite, 
etc.,  (Pat).,  45 

Magnesium  oxychlorides,  280 

Magnesium  Pyrophosphate,  estima- 
tion of  phosphoric  acid  as,  T.  8. 
Gladding.  135 

Malic  acid,  optical  rotation  of,  268 

Manganese,  higher  oxides,  etc.,  of, 
168 

Manganese,  basic  salts  of,  242 

Manganese  salts,  Ozone  on,  284 

Maltose,  (Pat).,  109 

Melting  Points,  Apparatus  for  deter- 
mining, 169,  263 

Menthol,  and  its  derivative,  144 

Methane,  Aromatic  derivatives  of,  202 

Metallic  Compounds  containing 
bivalent  radicals,  258 

Metalloids.  Chlorosulphurous  acid 
with.  261 

Methvlnaphthalene,  dyes  from, 
(Pat.)  Ill 

Methyl  Violet  test  paper,  T.  O'  C 
Sloane.  31 

Metals,  Vaporization  in  vacuo,  242 

Mercuric  chloride.  Reactions,  288 

Mercuric  chloride,  Action  of  heat  on, 
225 

Mercury  salts,  decomposition  by 
potassium  salts,  233,  234 

Mercurv.  double  salts,  208.  281 

Milk,  Elephants,  composition  of,  C. 
A.  Doremus,  157 

Milk,  Tester,  (Pat)..  108 

Mono-phenyl-boro-chloride  and  deriva- 
tives. 206 

Morphine.  Functions,  transformation 
and  solubility,  76 
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Molasses  swill.  Distillation  of,  (Pat).. 

112 
Mustard  oil.  Glycolide,  207 

N 

Naphthalene.  Coloring  matters  from 
nitro  derivatives  of,  (Pal)..  46 

Naphthalene  series.  Substitution  in. 
206 

Nnphtalines.  Amidated  from  A  and  B 
naphthol.  270 

Naphthol  beta.  Chloroform  on.  241 

Naphthol  beta,  Diatomic  alcohol  from 
77 

Naphthols.  Conversion  into  mona- 
mines,  (Pat). .  42 

Naphthol  sulphonic  acid,  PCI 5  on,  228 

Naphthol  sulphonic  acid  derivatives, 
229 

NHphtliylsulphuric  acid.  227 

Nephrites,  Autilvfees  of,  206 

NHa.  240 

Nickel  chloride.  Hydrogen  sulphide 
on.  240 

Nickel  sulphate,  Metallic  sulphides  on, 
239 

Nicotinic  acid  from  pyridin,  176 

Nitranilin  P..  CS.  on.  264 

Nitric  acid.  Determined  as  nitric  oxide, 
258 

Nitro  benzaldehyde  preparation  (Pat). 
109 

Nitro  benzylchloride  for  coloring  mat- 
ters. (Pat). ,  48 

Nitrogen  free,  evolved  by  fermenta- 
tion. 267 

Nitrogen  from  air,  (Pat)..  44 

Nitrogen  tctroxide  with  sulphuric 
acid,  etc..  265 

Nitrogenized  acids  from  acetones,  208 

Nitro  glycerine,  Cotton  and  dextrine 
for,  (Pat).,  80 

Nitro-saccharose,  A.  H.  Elliott,  147 

Nitro-saccharose,  A  correction,  A.  H. 
Elliott,  186 

Nitro  substances,  for  preparing  color- 
ing matter,  205 

Nitrous  anhydride  as  vapor,  266 


Oenogallic  acid  in  wine  determina- 
tion, 233 

Oil.  Essential,  of  Lican  Eanali.  283 

Oil  of  savory.  Essential,  77 

Orcin.  New  isomer  of,  227 

Organic  acids.  Ualo^enized,  etc..  175 

Organic  Compounds,  synthesis  by 
electrolysis,  239 


Orthodinitro  compounds.  269 
Oxides,  Action  on  salts,  142 
Oxides.MetalIic,  reduction  in  sunlight. 

A.  R  Leeds,  3 
Oxygen  from  air,  (Pat)..  47 
Oxygen.  Rendering  active,  207 
Oxypropylmalonic  acid,  etc.,  270 
Oxypropyltoluidin,  206 
Oxysufphides.  organic,  etc.,  chlorine 

on.  26  < 
Ozone  Gteneralor,  (Pat).,  78 
Ozone.  Liquefaction  of,  238 
Ozone,  On  manganese  Siilts,  234 
Ozone.  Researches  on,  235,  237 
Ozone,  Thermometric  knowledge  of 

266 


Parafflne  from  crude  parafflnc  with- 
out presses  (Pat.).  43 
Paranitro  benzaldehyde  (Pat.),  48 
Patents.  Foreign.  88.  108 
Peat  coal  carbonized,  for  disinfecting, 

etc.  (Pat.)  48 
Pentathionic  acid.  199 
Peppermint  camphor  and  its  deriva- 

lives.  144 
Pepsine,    insoluble   modification    of, 

287 
Pernitric  acid  composition  and  atomic 

weight.  237 
Phenanthraquinone,  action  of  acetone 

on,  221 
Phenanthraquinone,  action   of   alde- 
hydes on.  198 
Pnenol-acetylene,  synthesis  by,  etc., 

176 
Phenol,  benzyl  and  derivatives,  204 
Phenols,   homologous,    synthesis  of, 

205 
Phenyl-acetylene,  syntheses  by  means 

of,  206 
Phenylen   diamin,    chloracetic    acid 

ether  on.  267 
Phoron  from  glycerin.  176 
Phosgen,    reaction   on   diazo   amido 

compounds,  175 
Phoseen  gas,  action  on  diethylnaph- 

thylamiue,  201 
Phosphates,  native  basic  in  the  soda 

manufacture  (Pat.),  110 
Phosphates,  retrograde,  estimation  of. 

Phosphates,  reverted,  determination 
of.  T.  8.  Gladding.  113 

Phosphoric  acid,  estimation  as  mae- 
nesic  pyrophosphate,  T.  8.  Glad- 
ding, 135 

Phosphoric  acid  in  soils  of  France,  77 
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Phosphoric  acid,  saturation  by  bases, 

232 
Phosphorus,  blaclc,  272 
Phosphorus,    determiaatiou   in    iron 

ores,  E.  Waller.  88 
Phosphorus  iodides,  272 
Phosphorus    pentachloride  oo  uaph- 

thol  sulphonic  acid,  228 
Phosphorus  pentachloride  on  acetyl, 

etc. ,  264 
Phosphorus  pentasulphide,  227 
Phthallc  aohydride.  action  ou  gallic 

acid.  J.  H.  Stebbins.  244 
Phthalic  anhydride,  action  on  gallic 

acid,  G.  A.  Prochazka,  296 
Picraoiinic  acid,  cyanogen  on,  264 
Picric  acid  from  moiphine;  76 
Pilocarpin,  78 

Pilocarpin,  action  of  nitric  and  hydro- 
chloric acidon,  236 
Piperidine,  262 

Platinum,  absorption  of  gases  by,  239 
Polarization,  rotary,  of  cheinical  sub- 
stances, 257 
Polarization,  rotation  in  the  plane  of, 

173 
Potash,   alcoholic,  on  hcptylene  bro 

mide,  F.  P.Venable,  254 
Potash      manufacture,      evaporating 

mother  lyes  (Pat.)>  43 
Potassium  almalgam,  experiments  on, 

224 
Potassium  carbonate  (Pat.),  45 
Potassium,  cyanide  action  on  trichlor- 

acetate,  231 
Potassium  magnesium  sulphate,  from 

Kaiuit  (Pat.),  43 
Precipitates,     separation    of    liquids 

from  (Pat.),  39 
Preservative  for  organic  matters  (Pat.), 

109 

Proceedings — January  6th,  1 
February  3d,  10 
March  8d,  24 
April  7th,  34 
May  5th.  57 
May,  adj.  meeting  19lh, 

b7 
June  3d.  92 
October  6th,  211 
November  3d,  243 
December  8th,  290 
December,    adj.    meet- 

i^g  15th.  291 

Pyridic  bases,   etc.,  ethyleuic  chlor- 

hydrin  on,  272 
Pyridin  and  quinolein.  bromine  on, 

242 
Pyridin.  nicotinic  acid  from,  176 
Pyrogallol,  oxidation  of,  etc.,  237 


Pyrosulfuryl  chloride,  sp.gr.  of  vapor, 

78 
Pyrrhotite,  analysis  of,  J.  H.  Stebbins, 

214 

Q 

Quercitrin,  etc.,  identity  of  coloring 

matter  with,  206 
Quinine,  synthesis  of,  236 
Quinolein  and  pyridin,  bromine  on. 

242 
Quinolein,  etc.,  ethylenic  chlorhydrin 

on,  272 
Quinolein  and  lutidin,  272 
Quinones,    determining    constitution 

of,  199 


Reducing  properties  of  living   cells 

176 
Resin  oil,  capronic  acid  in,  228 
Resin  spirit,  some  constituents  of,  2Q0 
Resorcin.  azoderivatives  of,  coloring 

matter  from  (Pat.),  42 
Resorcin  dyes,  268 
Rhabdophane,  a  new  British  mineral, 

203 
Rosanilins,  homologous  and  isomeric, 

237 


Salicylic  acid,  antiseptic  properties, 

238 
Salts,    crystallization  from   solutions 

of,  2C1 
Salts,  double,  formed  by  fusion,  239 
Salt,  evaporating  pans,  etc.  (Pat.),  79 
Salt,  forming  into  balls  (Pat.),  39 
Salt,  Rock,   from  Saltville.  Va-,    T 

Radcliffe,  255 
Samarskite,  earth-metals  in,  222 
Savory,  essential  oil  of,  77 
Sebucic  acid,  formation    by  distilla 

tion,  233 
Sebacylic     acid,     bromo-substitution 

products,  204 
Silver  aud  lead  from  ores  (Pat.),  43 
Silver  nitrate,  oxychlorides  of  sulphur 

on,  223 
Silver    nitrate,  thiophosphoryl    chlo- 
ride on,  224 
Silver  ores,  reduction  of,  241 
Silver  salts,  etc.,  decompositions  of, 

235 
Silichim.  240 

Silicium,  carbon  disulphide  on,  240 
Silicium  aud  carbon,  new  compounds 

of,  237 
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Silico-Molybdic  acid,  77 

BUing  (Pat.).  109 

Soap  iMiUen'  waters,  titilizing  (Pat). 

Sr>iip  from  animal  kdA  vegetable  faU 

(Pat.),    il 
Boda.  ammoaia,  maDuracture  (Pat.), 

43 
Soda  silicate,  manufacture  of  (Pat.), 

40 
Sodic  carbonate,  precipitatioo  of  alums 

by,  258 
Sodium  bicarbonnle,  calcining  (Pat,), 

30,  im 
Sodium    bicarbonate,  HanutactUTe  of 

(Pat),  38 
Sodium  bydrale  etc.,  actloa  on  feld- 
spars etc.,    190 
Soils,  DetcrmlaatiOD  of  Nitric  acid  in, 

258 
Spectra  of  carbon  compounds,  144 
Spectm  Ultra  Violet   of   EltmeuIarT 

Bodies.  Photogmplis.  169 
Spt-ciroscoplc    study   of  CbloropbyU, 


isof,  i 
Stroutum   saccbarate  from  molasses 

etc..  (Pat)  108 
Suberic  acid,  Pormalion  by  dislllta- 

Btion,  233 
Succinic  acid,  pmpyl  aud  isopropyi, 


Suga     _ 

Jelir,  11 

Sulphucarbsniliit  derivatives.  230 
Sulpbo  cyntiic  acid   et«.,  beat  of   for- 

matioaeic.  234 
Sulptionic  compounds   etc.,  cbiorioe 

oil.  263 
Suipiio  group,  expulsion  by  broinine, 

Sulpbo  salicylic  acid  for  colors  (Pat), 
80 

Sulphur  and  Br.  oorabination  witb 
C  22S 

Sulphur,  new  oxycbloride  of.  231 

Sulpliur  oxyclilorides  on  silver  oil- 
rate.  333 

Sulpburelled  liydrogen, direct  esrima- 
tion  iu  gas.  A.  P.  Halloclt.  177 

Sulpliuric  acid,  (Pall.  46,  47 

Sulphuric  acid,  nitrogen  tetroxide 
with  etc..  -iaa 

Sulphurous  acid,  utilizing.  (Pat).  44 

Sulpiiurous  acid  iu  wine.  363 

Sunlight,  reduction  of  metallic  oxides 
iu.  A.R.  Leeds,  8 


Tannic    acid,  estimation  of.  N.    H. 

Darton.  4 
Tannic  acid  in  wme.  determination. 

333 
Tannic  acid,  value  of   methods  for 

dtiermining,  N.  ]{.   DHrtou.49.  62 
Tmiuing  hides  (Pat),  4.5.  48 
Tartaric  iicid,  Dry  producrsof  distilla' 

tioD.  3fi3 
Tartaric  acid,  Manufacture  of,  L.  H. 

Friedburg,  202 
Tarinric  acid,  Succinic  acid  from,  by 

fermentatioQ,  305 
Teni|ieraturts  critical,  264 
Terbium  sjieetrum  of.  233 
"•     ■       ■     ■    ijcid  397 


Teirii  brum  benzol   175 

Teat    paper,    metbyl    violet.  TO'C 

Sloaoe.  31 
TbeobromJnetc,  from  xsnthlD,    244 

T herinoni el er.  mercurial  with  eloctrleal 

iilftrm(Pat),  30 
Thiuformaailide,  action  of  heat  on. 

300 
Tliiophosphorjl  chloride  on  Bilver  nit- 

rale,  234 
Tliymo),  synthesis  from  cuninol,  SOU 
Tin,  clilorosuipliurous  acid  with,  ,281 
Tin.  protoxide,  Alkalioe  solutJonson, 

335 
Tolj-1-mclliyl  keron,  306 
Tribroiniinibo.  oitric  addon,  365 
Trijpiu.  238,  204 
Tuugsteu  bronzes,  369 


Ureas,  sulphuretted  from  cartwn  ozy- 

sulphide,  236 
Urea,  irausfornialion   into  cyanamide 

331 
Urine,  large  crystals  of  ammon.  tnag 

pbos.  in,  ]  T4 
Uruguay,  products  from,  237 


Vanadium,  extraction  from  slags,  etc. , 

841 
Vapors,  foul,  apparatus  for  carrying 

off.  (Pat.),  41 
Vapor  gauge,  (Pat.),  45 
VhsuvIus  usbes,  compoution  of,  287 
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Water  Buxton  Tbennal,  cxamiuatioo 

of.  170 
Water  from  the  Isthmus  of  Panama, 

242 
Water  Supply  of   the  city  of   New 

York.  E.AV'uUer.  15 
Water  Supply  of  New  York,  contami 

nation  of,  A.  li  Leeds,  127 
Waters  Waste,  disinfection  of,  (Pat.), 

100 
Weighing;  Flask  to  deliver  as  a  burette. 

N.  H.  Darton,  6 
Wine,  Det.  of  astringent  matters  in, 

242 
Wines,  champagne,clarification  of,  234 
Wine,  glycol  in,  202 
Wine,  sulphurous  acid  in,  205,  263 


Wollastonite,  action  of  sodium  hyd- 
rate on,  etc.,  190 


Xanthin,  transformation  into  Tbeo 
bromin,  etc.,  264 


Zinc  alloys  explosible,  etc.,  240 
Zinc,  extmclion  from  ores,  (Pat),  "SO 
Zinc  oxide,  de|)Osit  in  a  blast  fumaoe, 

T.  Radcliffe.  256 
Zinc  oxychloride,  230 
Zinc  as  Pyrophosphate,  determinatioa 

of,  G.  C.  Stone,  26 
Zinc  White,  manufacture  of,  (Pa.), 

Ill 
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PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 

Reaular  Meeting  Janxuinj  5,  1883. 

Meeting  called  to  order  at  8:50  P.  M.  Mr.  Jas.  H.  Stebbins,  jr., 
in  the  chair.  No  cjuorum  being  present,  business  was  dispensed 
with. 

The  following  papers  were  then  read  by  Dr.  A.  R.  Leeds. 

1.  "  On  Xylidine-Acrolein." 

2.  '*Crvptidine." 

3.  "  On  Oenanthol-Aniline  ;  Oenanthol-Xylidine,  and  Oenanthol- 
Napthylamine." 

4.  "On  tlie  Products  of  Distillation  of  Castor  Oil  in  Partial 
Vacuo." 

After  several  questions  by  Dr.  Friedberg  and  Mr.  James  H.  Steb- 
bins,  Jr.,  a  paper  by  F.  \\.  Venable,  Ph.  D.,  "  On  Heptyhnalonic  and 
Ileptylacetic  Acids,"  was  then  read. 

After  proposal  of  several  new  inenibei*s,  the  meeting  adjourned. 

Thomas  8.  Gladdixc;,  Cor.  Secretarv. 


XYLIDINE-ACROLEIN. 
I>Y  Alhkrt  R.  Leeds. 

In  the  Ber:  d.D.  Cheiu.  Gcsell.Vol.  XV,  p.  1158,  I  have  shown  that 
diphenylamin  unites  with  acrolein  to  form  the  compound  (C,jH,^N)^ 
C,H^,  one  molecule  of  water  being  eliminated.  Since  that  time  I  have 
examined  the  action  of  acrolein  upon  xylidine,  the  method  of  proce- 
dure beinor  somewhat  different.  The  acrodein  was  distilled  directly 
into  an  alcoholic  solution  of  xylidine,  when  a  dark  red  precipitate  was 
formed  together  with  a  large  amount  of  a  sticky  resinous  material. 
This  precipitate  is  soluble  in  alcohol,  ether  and  bisulphide  of  carbon 
Finding  that  the  resinous  by-product  was  more  soluble  in  dilute 
alcohol  than  the  principal  substance,  the  attempt  was  made  to 
purify  the  latter  by  repeated  washings  witlP  alcohol.  It  failed 
entirely.  The  entire  removal  of  the  adherent  resinous  material  beinir 
impossible  by  this  method. 

When  to  an  alcoholic  solution  of  the  impure  mass,  bromine  is 
added  in  slight  excess,  a  j»recipitation  takes  place  of  what  is  appa- 
rently a  bromine  compound  of  xylidine-acrolein.     This  compound  is 
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soluble  in  benzole,  chlorofonn,  ether  and  alcohol,  insoluble  in  bisul- 
phide of  carbon.  It  could  not  be  crystallized  from  any  one  of  these 
solvents,  nor  sublimed  without  decomposition. 

Finally,  after  many  unsuccessful  trials,  the  following  method  was. 
found  to  afford  the  xylidine-acrolein  in  a  state  of  purity.     Instead 
of  distilling  the  acrolein  directly  into  the  xylidine,  the  acrolein  in 
slight  excess  was  added  to  an  alcoholic  solution  of  the  latter  body. 
The  mixture  was  then  digested  for  several  hours  upon  a  water-bath> 
until  the  smell  of  acrolein  had  almost  entirely  disappeared.     The 
resulting  mass,  which  was  of  a  dark  red  color  and  extremely  sticky^ 
was  freed  as  far  as  possible  from  the  surrounding  liquid,  and  boiled 
a  number  of  hours  with  water.     The  longer  it  was  boiled  with 
water  the  less  sticky  it  became,  until  finally  it  could  be  broken  into 
small  lumps  and  removed  from  the  flask.     These  lumps  were  then 
pulverized  in  a  mortar,  returned  to  the  flask  and  boiled  with  alcohol 
under  a  return  cooler.     This  second  boiling  with  alcohol  had  the 
result  of  taking  out  a  large  amount  of  the  coloring-matter,  but  at 
the  same  time  of  making  the  mass  sticky  as  before.     The  boiling^ 
with  water  and  afterwards  with  alcohol  had  therefore  to  be  repeated 
alternately  many  times,  until  at  last  a  product  was  obtained  quite 
insoluble  in  alcohol,  and  which  was  left  hard  and  brittle  after  boil- 
ing with  that  solvent. 

The  purified  body,  which  was  of  a  reddish-yellow  color,  could  not 
be  made  to  crystallize  from  any  solvent,  nor  did  it  yield  crystalliza- 
ble  derivatives.  As  before  stated,  bromine  enters  into  combination 
with  it  with  great  energy.  Nitric  acid  converts  it  into  a  pastry 
mass  that  cannot  be  sublimed  or  crystallized. 

The  analysis  gave  N  8.49  per  cent.,  (theoretical  8.8  per  cent.) 
and  showed  that  the  substance  was  xylidine-acrolein,  found  accord- 
ing to  the  equation. 

C\JI,,N«CJI,,N  +  C,1I,0-II,0 


(ENANTIIOL-ANILINE,    a:NANTII()L.XYLlDINE  AND 
(EXANTIIOL-NAPHTllYLAMIXE. 

Bv  Albert  R.  Leeds. 

(Enanthol  was  prepared  from  castor  oil  by  heating  the  oil  in 
partial  vacuo  at  a  temperature  of  about  150^.  The  flask  containing 
the  castor  oil  was  connected  with  a  Liebig's  condenser.  As  the 
volatile   substances   were   distilled   off  thev    were  condensed  and 
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collected  in  a  receiver  connected  with  a  Bunsen  pump.  The  cenan- 
thol  was  purified  by  subjecting  the  distillate  to  a  second  distillation 
and  collecting  that  portion  that  came  over  at  154^.  After  two  or 
three  such  treatments  the  oenanthol  was  obtained  in  a  state  of 
purity  sufficient  for  the  purposes  contemplated  in  this  article. 

In  preparing  the  following  compounds  molecular  proportions 
were  in  each  case  used.  70  grms.  of  oenanthol  and  57  grms.  of 
aniline  were  gradually  mixed  together.  The  mixture  became  very 
hot  ;  the  temperature  rising  from  27°  to  89°.  The  resulting  liquid 
mass  is  very  mobile,  much  more  so  than  either  aniline  or  cenanthoU 

In  making  the  cenanthol-xylidine  70  gnns.  of  oenanthol  were 
added  to  74  grms.  of  xylidine.  The  temperature  rose  from  27°  to 
85°,  and  the  resulting  product  was  also  extremely  mobile. 

70  grms.  of  oenanthol  were  poured  on  to  88  grms.  of  naphthy- 
lamine. 

The  latter  melted  very  rapidly  and  after  combination  had  taken 
place  the  temperature  of  the  liquid  had  risen  to  75°. 

All  the  three  compounds  were  heated  on  the  water  bath  under 
the  return  cooler  for  six  hours  to  ensure  complete  combination.  At 
the  end  of  that  time  the  flaaks  containing  the  three  portions  were 
removed  and  small  portions  taken  from  each  which  were  subjected 
to  distillation.  The  distillate  in  each  case  consisted  of  an  uncom- 
bined  base  and  some  product  of  decomposition.  The  method  of 
purification  by  distillation  was  thus  far  abandoned. 

It  was  next  found  that  the  substances  could  not  be  purified  by 
any  solvent,  since  the  cenanthol-aniline,  oenanthol-xylidine,  and 
cenahthol-napthylamine  are  as  soluble  in  alcohol,  ether,  benzol,  chlo- 
roform and  carbon  bisulphide,  as  their  respective  bases. 

Eventually  the  most  suitable  process  proved  to  be  the  following  : 
Each  of  the  three  compounds  was  dissolved  in  about  150  grms.  of 
glacial  acetic  acid  and  heated  several  hours  on  the  water  bath  to 
ensure  complete  combination  between  the  acetic  acid  and  the  excess 
of  the  bases  aniline,  xylidine,  and  napthylamine.  When  the  bases 
were  completely  changed  into  their  respective  acetates,  a  large  ex- 
cess of  water  was  added  which  threw  down  the  cenanthol-aniline, 
etc.,  while  the  acetates  remained  in  solution.  The  percipitated 
substances  were  thoroughly  washed  with  water  until  every  trace  of 
acetic  acid  had  disappeared.  The  three  compounds  were  then  dried 
at  a  temperature  of  100°. 

A  portion  of  each  of  the  three  compounds  was  preserved  for 
analysis  while  the  rest  was  subjected  to  distillation. 
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The  (ijnanthol-aniline  as  finally  jairified  is  a  reddish-colored 
mobile  liquid,  having  an  agreeable  ethereal  odor,  which  resembles 
neither  aniline  or  ccnanthol.  Its  analysis  yielded  C  75.10  per  cent., 
H  10.28  per  cent.,  corresponding  to  the  formula, 

C,,  II,  NO=C,  II,N  C,  II^.O,  in  which 
C  is  75.36  per  cent.,  and  H  10.14  per  cent. 
The  (Bnanthol-xylidine  closely  resembles  cenanthol-aniline  in  ap- 
pearance and  smell.     Its  formula  was  found  to  be 

C..  H„  NO=C,  IT,,  N  C,  H,.  O. 

Found.  Calculated. 

C :6.94  7C.5y 

H 10.00  10.64 

X 5.03  5.96 

The  oenanthol-naphtliyiamine  resembles  the  two  preceding  com- 
poimds  in  its  appearance  and  properties,  but  was  still  more  pro- 
nounced in  its  ethereal  odor,  which  ^esembled  that  of  pineaj>ple. 
Its  formula  is  C\,  II„  NO=C,„  H^  N  C\  H,^0. 

Found.  Cakuluted. 

C 79.03  per  cent.  79.38  per  cent. 

H 9.50       "  8.95 

It  will  be  noted  that  all  these  compounds  formed  synthetically 
by  the  direct  unitm  of  one  molecule  of  (enanthol  with  one  molecule 
of  the  aromatic  base,  no  water  being  eliminated,  have  a  corrosi)ond- 
ingly  elevated  heat  of  combination.  They  are  stable  bodies,  and 
were  capable  of  sublimation,  with  only  })artial  decomposition. 
The  sublimates  were  not  crystalline,  and  were  identical  in  physical 
and  chemical  properties  with  the  original  substances,  yielding  on 
analysis  the  same  formuhe. 


SOLID  RESIDUE  FROM  THE  DISTILLATION  OF  CASTOR 

OIL  IN  VACUO. 

By  Albert  R.  Leeds. 

In  making  cenanthol  from  castor  oil  there  is  always  lelt  in  the 
flask  a  highly  elastic,  sticky  substance,  which  was  iirst  investigated 
by  Stanek  {Jonr.  P\\  Chem.,  Vol.  63,  p.  138.)  Although  Stanek's 
results  have  never  been  acce})ted  as  conclusive,  yet  no  one  has  rein- 
vestiijated  the  nature  of  this  body,  for  which  reasons  I  was  induced 
to  make  the  following  research. 
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According  to  the  recommendation  of  Krafft,  Ber.  Ber.,  Vol.  x, 
p.  2034,  the  cpnanthol  was  prepared  by  distilling  castor  oil  in  vacuo 
a  pressure  of  about  100  m.  m.  being  maintained.  The  operation 
must  be  watched  very  closely  towards  the  end,  because  the  residue 
in  the  retort,  as  soon  as  all  the  oenanthol  has  been  driven  off,  liber- 
ates a  large  amount  of  gas  which  causes  the  caoutchouc-like  mass 
to  swell  enormously  and  to  fill  the  whole  flask.  Therefore,  as  soon 
as  the  bubbles  of  gas  begin  to  appear,  the  vacuum  is  instantly 
relieved  and  the  lamp  removed.  Thf^  residue,  on  the  liberation  of 
the  gas,  changes  from  a  comparatively  thin  liquid  to  a  very  viscid 
mass  that  finally,  on  cooling,  has  almost  the  consistency  of  caout- 
chouc. It  could  not  be  entirely  removed  from  the  flask  by 
mechanical  means,  and  therefore,  after  as  much  as  possible  had 
been  removed  by  a  spatula,  the  remainder  was  saponified  either 
with  acjueous  or  alcoholic  potash. 

The  caoutchouc-like  mass  was  thoroughly  washed,  first  with 
alcohol  and  then  with  ether,  in  neither  of  which  is  it  at  all  soluble. 
Before  washing,  the  substance  is  sticky  and  elastic,  but  the  ether 
and  alcohol  remove  all  traces  of  stickiness,  and  most  of  the  elas- 
ticity disappears.  Long  standing  has  the  same  effect,  but  in  a 
lesser  degree.  The  original  color  of  the  substance  is  a  brownish- 
red,  but  after  washing  it  becomes  grayish-white  with  a  very  faint 
tinge  of  yellow.     The  analyses  were  made  on  the  body  thus  purified. 

In  his  analysis  Stanek  gives  the  fonnula  C\,  H,,  O^  as  calculated 
from  C  77.11  per  cent.  II  10.77  per  cent,  and  O  12.12  per  cent.  The 
percentages  as  found  by  me  were  :  C  76.47  percent.  H  10.69  per  cent, 
and  O  12.84  per  cent. 

The  caoutchouc-like  body  by  long  continued  boiling  with  aqueous 
or  alcoholic  potash  is  completely  saponified.  All  the  residues 
obtained  were  saj)onified,  the  solutions  filtered  hot,  and  the  filtrates 
decomposed  by  hydrochloric  acid.  The  organic  acid  in  combina- 
tion with  potash,  after  decomposition  by  a  mineral  acid,  presents 
none  of  the  characteristics  of  the  original  caoutchouc-like  mass.  On 
the  contrary,  it  is  an  oily  body  lighter  than  water,  and  has  a  red- 
dish-brown color.  The  oil  is  extremely  soluble  in  alcohol  and 
ether,  and  insoluble  in  water.  It  was  purified  for  analysis  by  dis- 
solving in  ether,  after  rej)eatedly  washing  with  hot  water,  filtering, 
evaporating  off  the  ether  and  drying  at  100^. 

The  purified  oil  on  analysis  gave  :  C  70.22  per  cent,  H  11.04  per 
cent.  O  18.74  )>er  cent.  Stanek  in  his  analysis  of  the  same  oil,  pre- 
pared by  a  slightly  different  method,  found  C  70.40  per  cent,  II 
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11.00  per  cent,  O  18.G0  per  cent,  from  which  he  deduces  the  formula 
C..  H..  O,. 

In  the  acid  filtrate  from  the  oil  decomposed  by  hydrochloric  acid, 
no  glycerine  could  be  found,  but  only  a  small  amount  of  a  resinous 
body  which  was  not  investigated.  This  result  also  corresponds 
with  that  obtained  by  Stanek. 

A  considerable  amount  of  the  oil  was  subjected  to  fractional  dis- 
tillation. When  heated,  the  oil  turns  black  and  is  decomposed, 
yielding  at  ever  increasing  temperatures  a  distillate  of  light  and 
almost  colorless  oils  that  have  a  very  pungent  and  peculiar  though 
not  a  disagreeable  odor.  These  oils  come  off  at  points  ranging 
from  110°  to  250°.  They  were  collected  in  three  separate  portions, 
having  boiling  points  from  110°  150°  IGO^  200^  and  above  200^ 
£ach  jjortion  was  distilled  three  times,  and  finally  three  were  taken 
whose  boiling  points  were  1'20^  180°  and  220°  C. 

Their  analysis  yielded  : 

120°  180°  220° 

Carbon G8.20     68.89     G8.85 

Hydrogen 11.29     12.G0     11.50 

Oxygen 20.51     18.51      19.65 

These  oils  do  not  form  salts  with  potash  or  soda.  On  ex|>osure 
to  light  and  air  they  turn  darker  from  absorption  of  oxygen. 

Nitrogen  was  sought  for  in  all  of  the  oily  products  of  the  caout- 
chouc-like substance,  but  its  presence  in  any  could  not  be  estab- 
lished. 

The  results  above  given  do  not  bear  out  the  views  of  Stanek  with 
regard  to  the  constitution  of  the  caoutchouc  body  and  its  deriva- 
tives. Stanek  assigns  the  formula  C\^  11^^  O^  to  the  caoutchouc 
body,  and  terms  it  an  Acryloxide  compound  consisting  of  hisPyro- 
ricinic  Acid  and  Acrolein. 

c„iL  o  =c„  iL  (),+c;  II  o,. 

43        r,-        b  ap        Co        a    I        f,        ■<        a 

In  this  case  the  comj)ound  ought  to  contain  Acrolein  which  it 
does  not.  No  Acrolein  could  be  detected  either  in  the  process  of 
saponification  or  of  distillation. 

In  the  next  place,  the  Pyroricinic  Aeid  of  Stanek  which  he 
regards  as  a  fatty  acid,  although  it  has  no  analogies  to  any  known 
series  of  fattv  acids,  is  first  formulated  as  L\,  IL  O..  It  was  made 
by  converting  the  oil  obtained  by  saponification  of  the  caoutchouc 
bodv,  into  a  lead  salt.  But  this  bodv  after  kee]>inix  for  three  days 
at  a  temperature  of  100^,  became  (according  to  Stanek).  C'^^^II^^  O,. 
He  furthermore  states  that  the  water  which  thus  came  off   did  not 
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exist  in  the  original  acid  in  the  form  of  water,  inasmuch  as  the  cor- 
rect formula  of  this  acid  should  be  regarded  as  C„  H^,  O^. 

I  liave  not  attempted  to  give  rational  formulae  for  the  caoutcho  u 
body  or  for  its  oily  distillates.  I  have  merely  given  these  resultsc 
the  obtaining  of  which  involved  very  considerable  labor  on  my, 
own  part  and  that  of  my  assistant  Dr.  Edgar  Everhart,  in  the  hope 
that  some  one  will  repeat  the  work  with  such  large  quantities  of 
material  as  eventually  to  obtain  by  fractional  distillation  or  other- 
wise, homogenous  products. 


CRYI>TIDINE. 

BY    ALBERT  R.  LEEDS. 

When  xylidine-acrolein,  prepared  as  stated  in  a  preceding  article 
was  subjected  to  dry  distillation  some  oily  drops  of  peculiar  smell 
were  given  off.  A  considerable  amount  of  this  substance,  there- 
fore, after  careful  purification  was  thoroughly  dried  at  a  tempera- 
ture of  110°  and  finely  pulverized.  Small  portions  of  about  20 
grms.  each  were  introduced  into  a  small  tubulated  retort,  placed  in 
an  air-bath'  and  subjected  to  distillation,  carried  on  very  slowly  to 
avoid  carbonizjition.  No  record  could  be  taken  of  the  temperature 
of  the  distillation  since  it  exceeded  360^.  At  first,  before  decom- 
position set  in,  a  small  amount  of  water  came  over  which  was  of  a 
slightly  acid  reaction,  and  which  was  rejected.  When  the  temper- 
ature rose  higher  and  decomposition  began,  a  distillate  composed  of 
oily  drops  mixed  with  water  of  an  alkaline  reaction,  came  over. 
The  residue  in  the  retort  consisted  of  a  porous  carbonaceous  mass, 
extremely  difficult  of  combustion.  The  alkalinity  of  the  distillate, 
was  due  to  free  ammonia  given  off  in  considerable  quantities  dur- 
ing the  operation,  the  retort  at  the  end  being  filled  with  its  fumes. 

About  155  grms.  of  the  xylidine-acrolein  were  thus  distilled  in 
small  portions  at  a  time  and  the  distillates  collected.  The  water 
was  separated  from  the  oil  by  filtering  through  a  wet  filter,  and 
heated  for  several  hours  at  a  temperature  of  100°  till  the  weight  was 
constant.  The  yield  from  155  grms.  of  the  xylidine-acrolein  was  11 
grms.,  or  a  little  over  7  per  cent. 

Several  unsuccessful  attempts  were  made  to  purify  the  distillate, 
but  no  constant  boiling  point  could  be  obtained.     A  small  amount 
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of  carbonaceous  residue  was  left  in  the  distilling  flask  at  the  close 
of  each  experiment. 

The  crude  oil  has  a  disagreeable  smell  and  a  very  bitter  taste. 
It  forms  crystalline  salts  with  acids;  sulphuric,  hydrochloric,  acetic, 
etc.  Finally,  the  best  method  of  purification  was  found  to  be  that 
of  decomposing  its  hydrochloric  acid  salt  by  means  of  alkali.  The 
mother  liquor,  obtained  by  treating  the  oil  with  hydrochloric  acid 
and  consisting  of  a  bad-smelling,  thick  liquid,  was  drained  off  from 
the  crystals,  and  these  were  further  cleaned  by  pressing  between 
filter  paper.  The  crystals  were  then  dissolved  in  a  small  amount  of 
water  and  filtered  from  an  insoluble  oily  scum.  The  Jiqueous  solu- 
tion was  allowed  to  crystallize,  and  the  crystals  were  treated  in  the 
same  way  until  quite  pure.  Finally  the  aqueous  solution  of  the 
salt  was  decomposed  with  a  little  caustic  potash.  The  precipitated 
oil  was  freed  from  the  alkali,  by  repeated  washing  with  water,  fil- 
tered and  thoroughly  dried  at  100°.  The  dried  and  j)urified  oil 
was  redistilled  at  270°  a  boiling  point  that  remained  constant.  It 
is  reddish  yellow  in  color,  and  j)ossesses  a  disagreeable  odor. 

The  final  analysis  was  made  on  this  product  and  gave  a  formula 
corresponding  to  cryptidine,  C,,Hj,N 

Found  Calculated 

C 84.45  pet 84.08  pet. 

II 7.38  pet 7.00  pet. 

]S' 8.09  pet. 8.92  i)Ct. 

The  hydrochlorate  crystallizes  in  fine  thin,  eolorless,  tubular 
crystals  which  may,  by  careful  heating,  be  sublimed,  although  a 
partial  decomposition  takes  place.  On  analysis  it  yielded  18.04 
per  cent.  CI,  theory  18.34  percent,  required. 

When  to  an  aqueous  solution  of  the  hydroelilorate  a  solution  of  plat- 
inic  chloride  is  added,there  is  instantly  a  precipitation  of  a  fine  yellow 
crystalline  compound  of  the  double  salt  of  cryj>tidine  and  platinic 
chloride.  The  double  salt  is  soluble  in  water,  but  is  precipitated 
on  the  addition  of  platinic  chloride  in  excess.  It  was  purified  by 
washing  with  alcohol  in  which  it  is  insoluble  and  erystallizing  from 
water. 

It  will  be  noted  that  this  is  the  first  successful  attempt  to  form 
cryptidine  synthetically,  and  that  it  likewise  yields  the  oil  directly 
and  in  a  state  of  purity. 

This  synthetic  formation  of  cryptidine,  affords  a  valuable  <>]>- 
portunity  of  obtaining  an  insight  into   its  j)r()bable  structural  eon- 
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stitution.     The  constitution  of  xvlidene-acrolein,  it  was   the  meta 
compound  which  was  employed,  might  be  rejiresented  as 
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Tlie  oxygen  of  the  acrolein  is  represented  as  combining  with  the 
two  atoms  of  the  nitrogen,  in  order  to  account  for  the  fact  that  the 
metaxylidene-acrolein  is  entirely  devoid  of  basic  properties,  and 
cannot  be  made  to  form  salts.  On  heating,  two  atoms  of  hydrogen 
are  given  off,  one  from  the  extremity  of  the  acrolein  chain  the  other 
from  the  benzene  ring.  This  being  the  case,  the  extremity  of  the 
chain  is  brought  round  to  form  by  the  union  of  the  bonds  thus 
opened  another  ring. 

In  other  words  the  C'ryptidine  would  contain  the  benzene  ring, 
and  a  side  ring  with  the  N  atom  occu})ying  the  usual  i)Osition  of 
the  C  atom,  the  bonds  being  probably  distributed  as  in  the  annexed 
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HEPTYLMALONIC  AND  HEPTYLACETIC  ACIDS. 

F.  P.  Venable,  Ph.D. 

A  brief  mention  of  the  preparation  of  these  two  acids  has  already- 
been  made  (Ber.  XIII.,  1657).  J  have  since  utilized  the  small 
amount  of  the  acids  which  I  had  on  hand  in  the  preparation  of  some 
new  salts,  and  will  give  a  description  of  them,  as  they  serv-e  to 
characterize  these  acids  more  fully  than  was  done  in  the  previous 
notice. 

Hei»tylmaloxic  Acid  C,„H,^0^. 

This  acid  belongs  to  the  oxalic  acid  series  and  is  an  isomer  of 
sebacic  acid.  It  can|prepared  from  heptylmalonic  ether.  The  sim- 
plest decomposition  of  this  ether  by  means  of  an  alkali  is  of  course 
the  breaking  up  into  alcohol  and  heptylmalonic  acid.  We  can  look 
upon  the  reaction  as  taking  place  in  accordance  with  the  following 
formula  : 

C„H,.0,(O.H.),+2HOK=-€.,H..O.K,+2C,H.OH. 

An  alcoholic  solution  of  potassium  hydroxide  was  used.  A  small 
portion  of  the  ether  and  four  times  the  theoretical  amount  of  potas- 
sium hydroxide  were  heated  four  to  six  hours  in  a  small  flask  upon 
the  water  bath.  At  the  close  of  the  reaction  water  was  added,  and 
then  hydrochloric  acid,  and  the  whole  gently  heated.  The  heptyl- 
malonic acid  separated  as  a  brown-colored  oil  on  the  surface  of  the 
water.  This  was  then  shaken  with  ether,  allowed  to  stand  for 
evaporation  of  the  ether  and  the  residue  j)laced  in  a  desiccator  over 
sulphuric  acid.  The  mass  solidified,  but  was  still  a  yellow  color, 
and  after  drying  gave  the  melting  point  at  OO-OS"^  C.  In  order  to 
free  the  acid  from  all  impurities  it  was  washed  well  with  petroleum 
ether.  It  proved  almost  insoluble  in  this  liquid,  and  was  left  as  a 
white  crystalline  mass,  melting  by  97-98'^  C  (uncorrected).  It  is 
but  slightly  soluble  in  water,  but  easily  so  in  alcohol,  chloroform 
and  ether.  The  solution  has  a  strongly  acid  reaction.  Analyses 
were  made  as  follows  : 

I.  0.1432  gnu.  of  acid  taken     .  j^  0=59.76      ^11=9.01. 
II.  0.1557  grm.  of  acid  taken      ,^  C=59.59      ^11=9.04. 

Calculated  for  C,  H,  O^        j^  C=59.41      ^  11=8.91,  ^o  0=31.98. 


The  acid  is  dibasic  and  capable  of  substituting  carbonic  acid  in 
the  cold.     Heated  to  130-160^   C.  it  breaks  up  into  heptylacetic 
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acid  and  carbon  dioxide.     The  salts  crystallize  very  indistinctly,  if 
at  all,  and  are  easily  soluble  only  in  the  case  of  the  alkalis. 

Silver  Heptylmaloxate. 

An  aqueous  solution  of  ammonia  was  added  to  the  acid  until 
nearly  neutralized,  and  the  ammonium  heptylmalonate  formed  in 
this  way  was  added  to  a  solution  of  silver  nitrate,  causing  a  white 
l)recipitate  of  silver  heptylmalonate.  The  precipitate  is  heavy  and 
white,  seemingly  composed  of  minute,  indistinct  crj'stals,  and  is 
quite  insoluble  in  water,  whether  cold  or  hot.  Alcohol  also  fails  to 
dissolve  it  appreciably.  It  was  dried  in  a  steam-bath  to  a  constant 
weight.  Only  after  long  keeping  does  it  change  to  a  reddish  brown. 
The  melting  point,  as  determined  with  a  jiortion  only  slightly 
changed  in  color,  was  244°  C.  Two  determinations  of  silver  were 
made. 

I.  0.4330  grm.  silver  salt  taken,  ^  Ag=51.34. 

II.  0.3y04  grm.  silver  salt  taken,  ^  Ag=51.56. 

Calculated  for  C,.,H^,0,Ag,.    ^  Ag=51.92. 

Barium  Heptylmalonate. 

As  in  the  case  of  the  silver  salt,  this  was  obtained  as  a  precipitate 
from  barium  chloride  by  means  of  ammonium  heptylmalonate.  It 
is  a  white  amorphous  powder,  insoluble  in  water  and  alcohol.  The 
salt  was  dried  at  100°  C.  and  analyzed^  It  can  be  heated  to  160° 
C.  without  suffering  decompositi  n. 

I.  0.3002  grm.  barium  salt  taken,  found  ^c  Ba=40.19. 

II.  0.5133  grm.  taken,  found  ^-  Ba=40.45. 

Calculated  for  C,„II,,0,Ba.  ,«  Ba=40.05. 

Copper  Heptylmalonate. 

The  ammonium  salt  was  not  used  in  the  preparation  of  this  com- 
pound, but  the  acid  itself  (slightly  impure)  dissolved  in  water  and 
added  to  a  concentrated  solution  of  pure  cupric  sulphate.  The  impure 
acid  was  used  because  the  traces  of  impurity  made  it  much  more 
soluble  in  water,  and  the  nature  of  the  impurity  did  not  seem  to 
interfere  with  the  formation  of  the  cupric  salt.  The  addition  of 
the  acid  caused  a  light-blue  precipitate,  which  was  washed  well 
with  water.  As  it  was  somewhat  soluble  in  water,  an  excessive  use 
of  this  had  to  be  avoided.  It  is  more  soluble  in  alcohol,  and  on 
evaporation  is  left  behind  as  an  indistinctly  crystalline  mass.  On 
standing  several  days  over  sulphuric  acid  it  becomes  almost  dry 
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and  loses  at  100°  C.  the  last  traces  of  water.     On  further  heating  it- 
suffers  no  loss  in  weight,  until  at  quite  a  high  temperature  it  begins 
to  turn  brown  and  decompose.     It  seems  therefore  to  contain   no 
water  of  crystallization. 
Analysis  : 

0.3253  grm.  taken,  found  i>  Cu=23.80. 
Calculated  for  C,,H,  0,Cu.     <i  Cu=24.04:. 

Lead  Heptylmalonate. 

Alcoholic  solutions  of  heptylmalonic  acid  and  lead  acetate  were 
made,  and  on  mixing  them  a  heavy  white  precipitate  formed.  This 
precipitate  wes  repeatedly  washed  with  water,  and  some  of  the  last 
washings  were  evaporated,  yielding  scarcely  any  residue,  thus  show- 
ing the  almost  entire  insolubility  of  the  lead  heptylmalonate  in  that 
solvent.  In  alcohol  it  is  slightly  soluble.  After  thorough  washing, 
the  precipitate  was  dried  in  the  steam-bath  ;  drying  at  110^  C. 
caused  no  further  loss  in  weight.  A  portion  of  the  dried  salt  was 
taken  for  a  determination  of  the  melting  point ;  melting  at  235"^  C. 
The  remainder  of  the  precipitate,  amounting  to  nearly  0.2  grms ,  was 
taken  for  analysis.  It  was  dissolved  in 'dilute  nitric  acid  and  the 
lead  determined  by  evaporation  with  sulphuric  acid. 

Analysis  : 

found,  ^  Pb=50.-A0. 
Calculated  for  C,  H^O  Pb,  <f^  Pb=50.80. 

Zinc  Heptylmalonate. 

On  adding  an  alcoholic  solution  of  the  acid  to  one  of  zinc  acetate 
the  whole  mass  gelatinized,  very  much  like  silicic  acid.  It  is  stiff 
and  can  be  cut  or  broken  up  with  the  stirring  rod.  This  jelly-like 
mass  was  first  washed  with  alcohol  and  then  boiled  with  water,  be- 
coming compacted,  white  and  flaky  and  easy  to  wash.  It  is  some, 
what  soluble  in  water  when  in  this  form,  more  so  in  hot  than  in 
cold,  separating  from  a  hot  solution  on  cooling  in  minute  crystals. 
Some  of  these  crystals  dried  on  filter  paper  were  found  to  melt  at 
247^  C.  The  rest  of  the  precipitate  was  collected  in  a  crucible^ 
dried  on  water-bath  and  weighed.  On  heating  at  a  higher  temper- 
ature, I-IO'^-ITO"  C,  slight  loss  in  weight  was  noticed.  This  loss 
was  continuous,  and  resulted  from  commencing  decomposition.  The 
exact  temperature  at  which  the  decomposition  commenced  was  not 
determined.     The  salt  is  also  easily  soluble  in  ammonium  hvdrate.. 
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'The  zinc  was  determined  by  dissolving  in  dilute  hydrochloric  acid 
^nd  precipitation  as  carbonate. 

JVnalysis  : 

I.  0.1298  grm.  salt  taken,  found  ^  Zn=24.49. 

II.  0.0411  grm.  salt  taken,  found  fc  Zn=24.33. 

Calculated  for  C.,H.  O  Zn        ^  Zn=24.52. 

Heptylacetic  Acid,  C^Hj^O,. 

According  to  the  researches  of  Wisliceuns  (Annalen,  190.267), 
ethers  of  the  aceto-acetic  series  can  undergo  two  different  decom- 
positions on  treatment  with  alkalis — one  resulting  in  the  formation 
of  alcohol,  potassium  carbonate  and  a  ketone,  the  second  in  the  for- 
mation of  alcohol,  potassium  acetate  and  a  mono-basic  acid.  In 
preparing  hei)tylacetic  acid  from  the  heptylaceto  acetic  ether  the 
methods  of  Wisliceuns  were  closely  followed,  vet  it  was  found 
impossible  to  bring  about  any  one  decomposition  unaccompanied 
by  a  partial  decomposition  in  accordance  with  the  second  formula. 
In  preparing  the  acid  then,  traces  of  methylactyl  ketone  were 
formed  at  the  same  time.  The  mode  of  preparation  was  as  follows. 
Four  times  the  theoretical  amount  of  a  concentrated  alcoholic  solu- 
tion of  potassium  hydroxide  was  added  to  the  heptylaceto-acetic 
ether  placed  in  a  tlask  connected  with  an  inclined  condenser,  and  the 
mixture  heated  six  hours  upon  the  water  bath.  The  main  portion 
of  the  alcohol  was  then  distilled  off,  dilute  hydrochloric  acid  added 
to  the  solution  left  behind,  and  the  heptylacetic  acid  separated  im- 
mediately as  a  brownish  thick  oil  on  the  surface  of  the  liquid.  This 
oil  was  washed  with  water  and  dried  over  calcium  chloride.  As 
the  heptylacetic  ether  could  be  procured  with  difficulty,  and  the 
product  of  acid  from  its  decomposition  was  very  unsatisfactory,  it 
was  found  more  convenient  to  prepare  the  acid  from  the  heptyl- 
malouic  acid  already  mentioned. 

As  is  well  known,  all  diatomic,  dibasic  fatty  acids,  which  have  the 
two  carboxyles  joined  to  the  same  carbon  atom,  fall  on  heating  into 
carbon  dioxide  and  a  monatomic,  monobasic  .acid.  Thus  oxalic  acid 
(where  the  two  carboxyls  are  united  to  one  another)  yields  on 
rapid  heating  carbon  dioxide  and  fotmic  acid.  Malonic  acid  yields 
carbon  dioxide  and  acetic  acid.  Heptylmalonic  acid,  then,  should 
yield  carbon  dioxide  and  heptylacetic  acid.  The  heating  was  done 
in  a  small  flask  with  condenser  inclined  and  its  open  end  connected 
with  a  pipette  which  just  dipped  beneath  the  surface  of  some  water 
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in\a  beaker.  In  this  way  the  evohition  of  carbon  dioxide,  and 
hence  the  progress  of  the  reaction,  could  be  watched.  ^  The  flask 
was  heated  in  a  bath  of  paraftine.  The  heptylmalonic  acid  first 
melted,  then  at  about  130°  C  the  evolution  of  carbon  dioxide  com- 
menced, at  150°  C  the  evolution  was  quite  rapid.  The  temperature 
was  finally  raised  to  170°  C  to  complete  the  reaction,  the  condenser 
was  then  inverted  and  the  dark  oily  fluid  left  in  the  flask  fractioned. 
Up  to  220°  C  nothing,  distilled  over,  then  a  few  drops  to  228°  C\ 
and  the  greater  part  of  the  acid  came  over  at  232-233°  C.  The 
pure  acid  was  found  to  boil  at  233°  C.  It  is  a  colorless,  oily  liquid, 
with  somewhat  of  the  characteristic  smell  of  the  acetic  ethers, 
though  not  so  pleasant.  It  is  nearly  insoluble  in  water,  but  easily 
soluble  in  alcohol  and  ether.  Cooled  to  23°  C,  it  becomes  viscous, 
but  does  not  solidify.  Analyses  were  made  as  follows  : 
Analyses  : 

I.  0.2033  grm.  acid  taken,  found  ^  C  =  67.97  ;  ^  II  =  11.64. 
II.  0.1116  grm.  acid  taken,  found  ^  C  —  68.1 1  ;  J^  H  —  11.70. 
Calculated  for  C.H,,0,  acid  taken       ^C  =  68.35  ;      ^  H  =  11.40. 

This  acid  is  an  isomer  of  pelargonic  acid,  and  is  monobasic.  To- 
wards litmus  its  reaction  is  faintly  acid,  and  only  by  aid  of  heat  is 
it  capable  of  decomposing  carbonates.  With  the  metals  it  forms 
salts  which  are,  as  a  rule,  non-crystalline  and  difticultly  soluble  in 
water.  They  are  fairly  stable  when  heated,  decomposition  not 
taking  place  generally  until  a  temperature  considerably  above  100° 
C.  has  been  reached. 

Calcium  Heptylacetate. 

It  was  found  best  to  make  this  salt  first  and  use  it  in  preparing 
others  which  were  deemed  of  value  in  characterizing  the  acid. 
Heptylacetic  acid  was  suspended  in  water  and  boiled  with  an  ex- 
cess of  calcium  carbonate.  Bubbles  of  carbon  dioxide  were  noticed, 
but  the  action  was  slow.  The  filtered  solution,  smelling  strongly 
still  of  the  acid,  was  placed  over  sulphuric  acid  in  a  desiccator. 
After  some  days  a  crust  formed  over  the  surface,  but  no  crystals 
were  observed.  By  further  evaporation  a  white  powder  was  ob- 
tained if  a  good  deal  of  the  salt  was  present,  otherwise  a  dry  trans- 
parent crust.  This  was  thoroughly  dried  at  100°  C.  The  salt  is 
not  very  soluble  in  water,  nor  in  alcohol.  Hydrochloric  acid  dis- 
solves it  with  the  separation  of  the  acid.  The  analysis  was  carried 
out  by  simple  ignition. 
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Analysis : 

0.1181  grm.  salt  taken  ;  found  ^  Ca  =  11.38. 

Calculated  for  (C\II„OJ,Ca  i  Ca  =  11.29. 

Silver  Hei»tyl acetate 

was  gotten  as  a  heavy  white  precipitate  by  adding  silver  nitrate  to 
the  aqueous  solution  of  the  calcium  salt.  This  was  filtered  off  and 
washed  well  with  water,  alcohol,  and  finally  ether,  and  dried  in  the 
steam-bath.  It  is  nearly  insoluble  in  cold  water,  very  slightly 
more  soluble  in  hot,  and  not  percei)tibly  soluble  in  either  alcohol 
or  ether.  There  was  no  loss  in  weight  nor  change  of  color  from 
heating  in  the  steam-bath,  nor  in  the  air-bath  as  high  as  130°  C. 
Between  200°  and  220°  C  complete  decomposition  takes  place. 
Long  continued  exposure  to  the  light  changes  the  color,  though  not 
very  deeply. 

Analysis  : 

I.  0.30G5  grm.  salt  taken  ;   found  i>  Ag=.  40.88. 

II.  0.2910  grm.  salt  taken  ;    found  %  Ag=  40.65. 

Calculated  for  C.H„0,  Ag  ^  Ag  —  40.76. 

Barium  IIeptylacetate. 

This  salt  was  gotten  by  the  direct  action  of  the  acid,  suspended 
in  water,  on  barium  carbonate.  It  is  somewhat  soluble  in  water  and 
rather  more  soluble  in  alcohol.  A  saturated  aqueous  solution 
remained  some  days  over  sulphuric  acid  in  a  desiccator  from  which 
most  of  the  air  had  been  withdrawn,  but  no  crystals  were  obtained. 

The  solution  was  then  evaporated  to  dryness,  and  the  white  pow- 
der left  heated  in  an  air  bath  to  150°  C.  without  loss  of  weight.  In 
determining  the  barium  the  salt  was  slowly  and  carefully  tested  till 
the  residue  was  nearly  white,  ammonium  carbonate  was  then  added 
and  the  whole  again  heated  until  a  constant  weight  was  obtained. 

Analyses  : 

I.  0.3042  grm.  salt  taken  ;  found     <;c  Ba.  —30.13. 

II.  0.1970  grm.  salt  taken  ;  found     ^  Ba.  —  29.55. 

Calculated  for  (C,II„0,),Ba.  ;^  Ba.  —  30.38. 

Copper  Hei'tylacetate. 

To  prepare  this  ammonium  heptylacetate  was  first  made  by  treat- 
the  acid  with  an  aqueous  solution  of  ammonia.  The  solution  of 
this  was  then  added  to  a  cupric  sulphate  solution  and  the  greenish- 
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blue  precipitate,  gotten  in  this  way,  washed  well  with  water.  It 
was  then  dissolved  in  alcohol  and  after  slow  evaporation  of  the 
alcohol  there  was  left  instead  of  crystals  a  few  deep  green  oily 
drops  on  the  bottom  of  the  dish.  Minute  crystals  could  be  gotten 
however,  in  the  form  of  a  precipitate  by  slowly  adding  water  to  the 
alcoholic  solution.  An  analysis  showed  the  purity  of  the  com- 
pound. 

Analysis : 

0.22G2  grm.  salt  taken  ;  found     ^  Cu  =  16.53. 
Calculated  for  (C,H„0,),C'u.       fc  Cu  =  16.78. 

Zixc   Heptylacetate. 

The  first  mode  of  preparation  attemj)ted  was  by  adding  a  solution 
of  calcium  heptylacetate  to  one  of  zinc  acetate.  This  gave  a  white 
cloudy  precipitate  which  settled  slowly.  It  was  washed  with  water 
and  then  with  alcohol.  It  seemed  somewhat  more  soluble  in  alcohol 
than  water,  though  not  very  soluble  in  either.  On  drying  in  the 
steam-bath  after  washing  with  alcohol,  a  white  sticky  mass  was  left, 
continued  drying  at  100^  C.  however,  caused  no  further  loss  in 
weight.  The  analysis  made  of  this  precipitate  showed  only  an 
approximate  purity,  the  percentage  of  zinc  being  too  high.  A  dif- 
ferent mode  of  preparation  was  then  tried.  The  acid,  suspended  in 
water,  was  boiled  with  freshly  precipitated  zinc  carbonate.  A 
slight  solution  of  carbon  dioxide  was  noticed,  an  excess  of  acid  was 
added  and  the  boilinir^vas  lonor  continued.  Analysis  of  the  lU'oduct 
linallv  showed  by  the  hiHi  ])ereentao:<^'  of  zinc,  that  much  of  the 
zinc  carbonate  remained  unacted  upon.  A  last  attempt  with  the 
small  remaining  portion  of  the  acid  was  made  by  dissolving  it  in 
alcohol  and  adding  to  it  an  alcoholic  solution  of  zinc  acetate.  This 
caused  a  slight  turludity  only,  as  both  the  acetate  and  the  heptyl- 
actetate  of  zinc  are  soluble  in  alcohol.  The  acetate,  however,  is 
more  soluble  in  water  than  in  alcohol,  just  tlie  reverse  being  true, 
apparently,  for  the  heptylacetate.  On  addinir  water,  then,  to  thi^ 
solution  of  the  two  in  Jilcohol,  a  cloudy  white,  sh^wly  settling  precip- 
itate was  gotten.  The  amount  however  was  too  minute  for  any 
reliance  to  be  placed  upon  an  analysis,  hence  none  was  attempted. 

The  ammonium  salt  and  the  potassium  salt  of  this  aeitl  was  made 
incidentally  for  the  preparation  of  other  comjiounds  by  saturating 
the  acid  with  solutions  of  ammonium  and  potassium  hydroxide 
respectively.  They  seemed  easily  soluble  in  water  and  in  alcohol, 
but  gave  no  good  crystals  and  were  not  analyzed. 
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Abstracts  from  BericfUe  der  DeuUchen  Chemischen  OeseUsehqft,  by  Percy  Ney- 

mann,  Ph.  B. 

The  Action  of  Sodium  on  Lnpinin.    G.  Baumert.    (Vol. 

XV.,  p.  631). — Partly  controversial.  From  a  series  of  experiments 
it  is  shown  that  when  sodium  acts  on  lupinin  a  sodium  substitution 
product  is  formed,  which,  in  contact  with  water,  exchanges  the 
sodium  for  hydrogen,  hence  acting  like  a  sodium  alcoholate. 

Anhydrolupinin.  G.  Baumert.  (Vol.  XV.,  p.  634).  Anhy- 
drolupinin  was  produced  by  the  action  of  phosphoric  acid  anhydride 
and  lupinin  chloride,  by  heating  five  to  six  hours  to  about  190^  C. 

On  the  Acids  produced  from  Xylols  and  Phtalic  Acid 
Anhydride.  Fraxz  Meyer.  (Vol.  XV.,  p.  636).  The  new 
acids  may  be  regarded  as  hydrocarbons,  into  which  the  group 
COOH.C.H^.CO  has  been  introduced.  Orthoxylal-phtaloylic  acid 
from  ortho-xylol  and  phtalic  acid  anhydride  has  the  formula  : 

^'^'  '■  ch;  ia)  -  co.c.n,cooH. 

Metaxylol-phtaloylic-acid  from  one  part  of  phtalic  acid  anhydride 
to  three  of  metaxylol  in  presence  of  one  and  one-half  parts  of  alum- 
inium chloride  has  the  formula  : 

^.".  =  ch;  (sJ  -  CO.C.H,COOH. 

Paraxylol-phtaloylic-acid  from  paraxylol  and  phtalic  acid  anhydride 
has  the  formula : 

^.H»  •  cS;  ilj  -  CO.C.H,COOH. 

The  constitutional  formulse  of  the  three  acids  would  hence  be  : 
COOH  COOH  CH, 

^\  —  CO  ^\  CH.  ^\  —  CO    -^\ 


\/  \/ 


CH. 


\/ 


\/ 


CH. 


from  orthoxy^ol  from  metaxylol 
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coon       cii, 

/\  _  CO  /\ 


CII, 

from  paraxylol 

On  Mesitjlenphtaloylic  Acid.  J.  Gresly  and  F.  Meter 
(Vol.  XV.,  p.  G39). 

/  CII,  (1) 
CJI,  _  CII  (3)  —  C().C\H,.COOH. 

The  action  of  i)btulic  acid  imbydride  on  nie.sitylen  in  presence  of 
chloride  of  ahuniniuni  is  analagous  to  that  on  metaxyl.  Analyses 
correspond  to  the  formula  C^JIj^O^. 

Oil  the  preparation  of  Aromatic  Phosphoric  Acid  Ethers. 

A.  Weber  and  R.  IIeim.  (Vol.  XV.,  j).  039).  Phenols  can  be 
converted  into  amines  and  into  the  aromatic  ethers,  but  the  substi- 
tution of  the  hydroxyl  group  is  often  found  to  be  very  difficult. 
The  authors  find  that  by  means  of  phosj)horous  oxyehloride  the 
ethers  can  be  formed  with  comparative  ease. 

On  the  action  of  Acetylchloride  and  Glacial  Acetic  Acid 
on  Fniuaric  Acid  and  on  the  Decomposition  of  tlie  Mouo- 
snbstituted  Succinic  Acid  Anhydrides.    R.  Axscuuetz  and 

C.  Bexnkrt.  (Vol.  XV.,  p.  040). — 14  grnir^.  of  acetylchloride,  28 
grms.  of  glacial  acetic  acid,  and  10  grm>.  of  fumaric  acid,  when 
permitted  to  act  u)>on  each  other  for  twelve  hours,  give  a  clear, 
light  yellow  liquid  which,  when  subjeeled  under  ordinary  pressure 
to  distillation  separates  hydrochloric  acid  copiously,  and  malelnic 
acid  anhydride  distills  over.  If  the  distillation  is  performed  under 
diminished  pressure  (11  to  1'2  mm.  mercury)  acetyl-chloride,  acetic 
acid  and  acetic  acid  anhvdride  distill  over  at  first  ;  at  8U°  malelnic 
acid  anhydride  begins  to  come  over  until  at  1;:^5'^  to  126'-"'  a  color- 
less liquid  distills  over,  which  becomes  hard.  This  body  was  found 
bv  analvsis  to  be  monochlorsuccinic  acid  anhydride.  Acetvl. 
chloride  and  glacial  acetic  acid  react  upon  each  other  in  such  a 
manner  when  boiled  that  bv  the  evolution  of  hvdrochloric  acid 
acetic  anhydride  is  formed.  The  hvdrochloric  acid  attaches  itself 
to  the  fumaric  acid  and  forms  monochlorsuccinic  acid.     The  latter 
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is   converted  into   monochlor-succinic   acid  anhydride  by  acetyl- 
chloride. 

On  Oxalines  and  Glyoxalines.    O.  Wallach.    (Vol.  XV.,  p. 

644). — Preparation  and  description  of  methylglyoxaline,  propyl- 
glyoxaline,  amylglyoxaline,  and  some  of  their  salts. 

On  the  action  of  Acid  Chlorides  and  Bromides  on  Chin- 
ones.  H.  ScHULZ.  (Vol.  XV.y  p.  652). — The  experiments  gave 
reason  for  the  conclusion  that  acid  chlorides  and  bromides  act  in  a 
similar  manner  on  chinones  as  hydrochloric  and  hydrobromic  acids  ; 
chloridized  or  bromidized  hydrochinonethers  are  formed.  It  must 
be  assumed  that  the  respective  chlorine  or  bromine  anhydrides  split 
up  into  the  free  halogen  and  the  acid  radical ;  the  latter  attaches 
itself  to  the  chinon,  and  hydrogen  atoms  of  the  generated  hydro- 
chinonether  are  substituted  by  the  free  halogen. 

On  the  production  of  active  Oxygen.    Moritz  Traube. 

(Vol.  XV.,  p.  659). 

On  Condensation  Products  of  Aromatic  Bases.     Otto 

Fischer.  (Vol.  XV.,  p.  076). — The  aldehydes  were  made  to  act 
either  upon  the  sulphuric  or  phosphoric  acid  salts  of  the  aromatic 
amines  in  place  of,  as  heretofore,  upon  the  hydrochloric  acid  salts. 
The  contents  of  the  article  give  more  contributions  lo  the  manifold 
condensations  of  aldehydes  and  bases. 

Note  on  Alpha-oxychinolin.  Karl  Bedall  and  Otto 
FiscuER.     (Vol.  XV.,  p.  683). 

On  Basic  Acetate  of  Magnesinm.    W.  Kubel.    (Vol.  XV., 

p.  684). — Acetate  of  magnesium  when  warmed  with  an  excess  of 
magnesia  in  aqueous  solution  is  converted  into  the  basic  salt  in  the 
same  manner  as  lead.  The  basic  acetate  of  magnesium  is  highly 
antiseptic,  disinfecting,  and  especially  deodorizing.  A  solution  of 
basic  acetate,  somewhat  cloudy  from  the  presence  of  basic  mag- 
nesium acetate,  is  known  in  commerce  as  sinodor. 

On  the  Componnds  of  Naphtochinon  with  Toluidin  and 
Ethylanilin.  Leo  Elsbach.  (Vol.  XV.,  p.  685). — The  ideas  of 
Liebermann  regarding  the  conversion  of  beta-naphto-chinon-anilid 
into  alpha-naphto-chinon-anilid  gave  reason  to  the  supposition  that 
other  aromatic  aminebases  cou/d  react  in  a  similar  manner  on  beta 
and  alpha-oxynaphtachinon,  and  that  two  series  of  amid  compounds 
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would  be  formed  by  the  two  ehinones.  The  author  experimented 
with  para-toluidin  and  the  two  naplito-chinones  and  oxynaphto- 
chinones,  and  verified  the  supposition  completely.  Orthotoliudin 
was  tried  in  the  same  manner, but  the  operations  were  performed  with 
much  greater  difficulty.  Experiments  with  an  imid  base  also 
proved  the  correctness  of  the  constitution  formula  set  up  by 
Liebermaim. 

On  a  new  method  of  preparing  Alizarin-Orange.    S.  E. 

SiMOX.  (Vol.  XV.,  692). — Dinitro-oxy-anthraquinone  is  suspended 
in  boiling  water  and  a  small  quantity  of  concentrated  caustic  soda 
solution  is  added.  A  dark  red  sodium  salt  is  formed.  The  solution 
is  coniientrated  until  a  flocculent  precipitate  begins  to  fall.  This  is 
filtered,  washed  with  alkali,  and  treated  with  hydrochloric  acid. 
The  yellow  precipitate  is  crystallized  from  glacial  acetic  acid.  The 
analysis  shows  the  product  to  be  mono-nitro-alizarin.  The  reaction 
takes  place  in  correspondence  with  the  following  equation  : 

C„II.O,  (OH)  (NO,),  +  KOH  =  KNO,  +  C..H.O,  (NO,)  (OH).. 

A  portion  of  the  nitro  group  escapes  in  the  form  of  ammonia. 

On   the   Bedacing  Properties  of  Living  Protoplasma. 

O.  LoEWAND,  Th.  BoKARNY.     Vol.  XV.  p.  695.     Controversial. 

Synthesis  of  Para-propyl  Benzoic  Acid.    Richard  Meyer 

and  Erwin  Mueller.  Vol.  XV.,  ]».  008.  Para-normal  propyl- 
benzoic  acid  was  obtained  by  the  action  of  moist  carbonic  acid  on 
brom-propyl-benzol  and  sodium.    The  analysis  suggests  the  formula 

Preparation  of  Lactic  Acid.    IIeixrich  Kilianl   Vol.  XV.> 

p.  699.  The  results  of  experiments  are  :  1.  The  best  crude  mate- 
rial is  invert  sugar  ;  2.  C'austic  soda  is  best  ;  3.  It  is  not  advan- 
tageous to  neutralize  the  entire  alcoholic  solution  with  carbonate  of 
zinc.     A  detailed  method  of  manipulation  is  appended. 

Contribution  to  the  Knowledge  of  Saccharin.     H.  Kil- 

lANi.  Vol.  XV.,  p.  701.  Calcium  hydrate  acts  on  invert  sugar 
and  forms  lactic  acid.  Saccharin  was  produced  as  by  product.  A 
treatment  with  oxide  of  silver  shows  saccharin  to  differ  in  its  reac- 
tions with  this  reagent  from  dextrose  and  levulose.  These,  as  the 
author  has  previously  shown,  when  oxidized  in  this  manner,  pro- 
duce glycolic  acid  only,  besides  carbonic,  oxalic  and  traces  of  formic 
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acids,  while  from  saccharin  acetic  acid  is  produced  in  addition  to 
this  acid.  This  result  seems  to  point  out  that  saccharin  contains  a 
methyl  group  moreover,  because  when  oxidized  with  potassium  per- 
manganate, not  only  carbonic  acid  and  water,  but  also  acetic 
acid  are  formed. 

On  the  Molecular  Structure  of  the  Metals.  S.  Kalischer. 

Vol.  XV.,  p,702.  An  elaborate  paper,  giving  the  results  of  experi- 
ments with  the  most  common  metals.  The  results  of  all  the  enum- 
erated experiments  may  be  gathered  thus  :  that  the  crystalline 
structure  of  most  metals  is  their  natural  condition,  and  that  this 
may  be  taken  from  them,  with  more  ar  less  difficulty  (from  some 
not  at  all),  by  mechanical  effects,  and  that  many  of  them  can  be 
reconverted  into  this  condition  by  the  aid  of  heat.  By  assuming 
this,  the  cause  of  the  great  electrical  conducting  power  of  metallic 
wires,  which  they  assume  after  being  heated,  can  be  explained. 

On  Isocholic  Acid.  P.  Latsciuxoff.  Vol.  XV.,  p.  713.  Partly 
^jontroversial.  The  author  gives  various  points  showing  the  differ- 
ence between  cholic  and  isocholic  acids. 

On  the  Action  of  Bromine  in  Alkaline  Solutions  on  the 
Amides.    A.  W.  Hofmann.    Vol.  XIV.,  p.  2725.     Vol.  XV.,  pp. 

407,  752,  762. 

On  the  Compounds  of  the  Indigo  Group.  Adolph  B^ykr. 

Vol.  XV.,  p.  775.  By  oxydation  of  indoxylic-acid-ether  by  means 
of  acid  oxydizing  agents  three  consecutive  stages  are  observed  ; 

Indoxylic-acid-eHier Cj,HjjN03 

Indoxanhydic -acid-ether ^a  J^so^a^t 

Indoxanthinic-acid-ether C^jH^^NO^ 

Ethyl-oxalyl-anthranilic  acid C„H„NO, 

Reduction  of  indoxanthinic-acid-ether  takes  place  in  two  stages 
when  heated  with  zinc-dust  and  acetic  acid. 

/CH.(On)-C(OH).CO,C,H, 
C,h/  ^  -H,0 

NH 
/C(OII)=C.C'0/\n,  Indoxylic-acid-ether. 

NH 


\ 
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corresponding  to  the  formation  of  methyl  keton  from  amido-bezyl- 
methyl-keton. 

/CH,COCH,  /CH,.C(OII).CH, 

\NH,  \NH 

Ami  do-benz  yl-methyl-keton  /CH«=C.  CH, 

\ 
NH 

Methylketon. 

The  constitution  given  to  isatogeuic-acid-ether  is  shown  by  the  for- 
mula. 

/CO  —  C-CO,C,II. 

C.H/        / 

N O 

Hence  a   group  N — C  is  taken   up.      The   author  terms   this   the 

\,<>/ 
"  carbazoxy  group."      The   action  of  nitrons  acid  on   the  various 

indoxyl  compounds  is  also  discussed  by  the  author.     The  relations 

of  the  indol  to  the  to  the  indoxyl  group  are  as  yet  uncertain. 

On  Monocliloroeinaniic  Acid.    (t.  W.  Jutz.    Vol.  XV.,  p.  788. 

^Y  pj'oper  treatment  of  i)henyl-dichlor-])ropionic  acid  with  potas- 
sium tartrate,  true  potassium-chloro-cinaniates  are  formed.  They 
are  separated  by  difference  of  solubility  in  alcohol.  From  the  salts 
two  acids  were  obtained.  Monochloro-cinamic-acid  melting  at  142° 
-143"^,  and  chloro-cinamic-acid  at  melting  at  114^. 

luvestigations  on  the  Diffnsion  of  some  Organic   and 
Inorganic  Compounds.    J.  D.  R.  S<:heffer,    Vol.  XV.,  p.  T88. 

On    Di-  and   Tri-Phenylpliosphin.     A.  Mi<  haklis  and  L. 

Gleiciimanx.  Vol.  XV.,  p.  801.  I)iphenyl-])hosphin  is  formed 
bp         treating       diphenyl        phosphin  chloride         (CJI^^PCl 

with  water,  or  dilute  solution  of  caustic  soda,  diphenyl- 
j>hosphinic  acid  or  its  sodium  salt  being    formrd  at  the  same  time  : 
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2  (C\HJ,  PCl+2  H,0=(C„HJ,  PII+(C\H,},  PO.OH+2  HCl.  Tri- 
phenyl-phosphin  ^C\HJ,Pi8  formed  when  a  solution  of  phosphenylic 
chloride  and  brombenzol  is  left  in  3  to  4  times  the  vohime  of  ether 
(free  from  water)  with  thin  strips  of  sodium.  This  left  to  itself 
for  6  or^lO  days  at  the  common  temperature,  i.\I{J^C\^+2C\ll^Br-\- 
Na=(CJIj3  P+^NaCl  +  Na  Br. 

On  Beta-Xaphtol-Aldehyd.     G.  Kauffmanx.    Vol  XV.,  p. 

804.  40  grms.  of  beta-naphtol  are  dissolved  with  60  grms.  of  caustic 
soda  in  250  grms.  of  water  and  heated  on  a  water  bath  with  50-60  grms. 
of  chloroform  at  an  upright  condenser  for  several  hours.  Three 
compounds  are  formed.  Petroleum  benzene  dissolves  out  the  alde- 
hyde and  a  second  compound.  These  two  may  be  separated  by 
acid  of  caustic  soda  solution  in  which  this  second  substance  is  insol- 
uble. The  aldehyde  is  purified  by  driving  off  with  steam.  The  ex- 
perimenter then  formed  an  acid  in  order  to  characterize  the  aldehyde. 
A  di-naphthol  is  also  fonned. 

Note  on  artificially  colored  claret  wines.    P.  Pastrovicii, 

(Vol.  XV,  p  808.) 

Presence  of  fuchsin  is  detected  by  treatment  of  the  wine  with 
oxide  of  manganese  (braimstein).  The  wine  is  not  deprived  of  its 
color  when  colored  with  fuchsin  and  treated  in  the  above  manner 
2  mgs.  of  fuchsin  to  the  litre  can  be  detected. 

On  the  bases  produced  from  the  products  of  addition  of 
chinolin  and  halogenalkyls.  W.  La  Caste,  (Vol.  XV,  p  809.) 
Controversial. 

On  the  action  of  lead  and  manganese  dioxides  on  halogen 
metals  in  presence  of  acetic  acid.  C.  L.  Mueller  and  G. 
KiRCHNER,  (Vol.  XV,  p  812.)     Controversial. 

The  chlorine  liberated  from  hydrochloric  acid  by  means  of  the 
binoxide  of  lead  seems  to  convert  the  acetic  acid  into  monochloro- 
acetic  acid  and  this  again  by  the  formation  of  lead  chloride,  car- 
bonic acid  and  free  chlorine  is  farther  oxidized.  An  aqueous  sohi- 
tion  heated  with  Pb  O^  produces  the  j»roducts  enumerated  and 
after  continued  boiling  of  Xa  CI  Pb  O^  and  ac4?tic  acid  the  liquid 
distilled  contains  a  considerable  quantity  of  monochloro-acetic 
acid.  The  process  is  different  when  binoxide  of  manganese  is  used. 
No  olilorine,  but  only  carbonic  acid  is  generated.  The  monochloro- 
acetic  acid  is  oxidized  to  carbonic  acid  and  water  and  manganous 
chloride  is  formed. 
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The  nomenclature  of  complex  azo-compounds.    K.  Heu- 

MAXN,  (Vol.  XV,  p  813.) 

The  author  proposes  to  name  azo-bodies  in  which  two  azo-groups 
are  bound  to  the  same  hydrocarbon  rest  diazo  compounds.  In  or- 
der to  fonn  the  name  the  term — disazo — is  appended  to  the  name  of 
the  hydrocarbon  rest  carrying  the  two  azo  rests  and  to* this  the  rests 
connected  with  the  azo  groups  are  attached.  For  example  :  R^- 
sorcin-disazo-benzol,  benzol-disazo-benzolresorcin. 

On  the  occurrence  of  Carvacrol  in  the  essential  Oil  of 
Satureja  Hortensis.    E.  Jahns,  (Vol.  XV,  p  816.) 

The  analysis  in  round  numbers  of  the  oil  examined  : 
30^  carvacrol. 
20^  cymol. 

50^  of  a  terijen  (boiling  between  178-180°)  besides  traces  of 
a  phenol  having  the  property  of  turning  iron  blue. 

On  Tetrahromchinolin  and  Diiodochinolin.  Ad.Claus  and 
E.  IsTEL,  (Vol.  XV,  p  820.) 

By  the  action  of  the  halogens  in  bisulphide  of  carbon  solution 
two  new  products  were  obtained.  When  chinolin  is  dissolved  in 
bisulphide  of  carbon  and  a  solution  of  bromine  in  a  considerable 
quantity  of  bisulphide  is  gradually  added  and  the  solution  is  then 
at  once  evaporated,  a  red -brown  mass  is  obtained,  wliich  analysis 
shows  to  be  tetrabromchinolin.  By  the  action  of  sodium  amalgam 
in  alcoholic  solution  a  portion  of  the  bromine  is  taken  away  even  in 
the  cold  and  a  new-  compound  containing  bromine  but  of  a  basic 
character  is  formed.  This  is  undoubtedly  not  a  i)roduct  of  addi- 
dition.  A  bisulphide  of  carbon  solution  of  chinolin  when  treated 
with  iodine.  The  product  is  one  of  addition  corresponding  to  the 
formula  C„  II,  I,  N. 

Contribution  to  the  knowledge  of  Diphenylamin  and 
Fara-ditolyl-amin.    Era.  Lkllmaxn,  (Vol.  XV,  p  825). 

The  benzoyl '  derivative  of  diphenylamin  CJlj,CON  (C^  HJ, 
according  to  the  strength  of  nitrification  produces  one  mono  com- 
pound benzoyl-para-mono-nitro-dipheuylamin  and  two  dinitro  com- 
pounds benzoyl-ortho-dinitro-diphenylamin  and  bcnzoyl-para-dinitro- 
diphenylamin.  By  nitrification  of  benzoyl-para-ditolyl-amin  only 
orthonitro  compounds  are  formed. 

On  a  New  Class  of  Amidines.   E.  Lellmax,  (Vol.  XV,  p  832.) 

The  benzol  compound  of  para-ditolylaniin  was  subjected  to  nitri- 
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£cation  and  the  compound  formed,  ?.  €.  benzoyl-ortho-nitro- 
ditolylamin  was  reduced  by  nascent  hydrogen.  The  benzoyl - 
orthoamido-para-ditolylamin  by  loss  of  water  was  converted  into 
the  amidm  which  must  be  termed  : 


C  H.  b,  H,  k|H      i  C  H.  6.  H.  -k 

\        _     I  ^      \ 

\n  C  1^1  C.H  =  >N-C.C.H.+H,0 

/  / 

CH.C.H,  CH.C.Il, 

para-tolyl-benzenyl-toluylen-amidin. 

The  Properties  and   the  Atomic  Weight  of  Uranium. 

Clemens  Zimmermamn,  (Vol.  XV,  p  847). 

Prepared  by  reducing  a  mixture  of  potassium  or  sodium  with 
chloride  of  uranium  by  heating  in  charcoal  crucible.  Uranium 
has  the  color  and  lustre  of  silver  but  is  much  harder.  Striking 
with  a  hammer  produces  sparks.  It  oxidizes  gradually  when  ex- 
posed to  the  air.  It  burns  when  heated  on  a  platinum  foil.  It  is 
decomposed  byj  nitric  acid.  Sp.  gr.  is  18.7.  Author  gives  the 
atomic  weight  equal  to  240  making  it  the  greatest  of  all  known 
metals. 

Contributions  to   the   Knowledge   of  Anthramin.     C-. 

Liebermanx  and  A.  Ballert,  (Vol.  XV,  p  852). 

Prepared  from  anthral  by  means  of  ammonia  in  aqueous  solution 
Heated  in  sealed  tube  with  60  times  its  volume  of  ten  per  cent 
aqueous  ammonia  for  several  hours  at  250*^.  Anthramin  can  also 
be  prepared  by  heating  for  eight  hours  at  the  return  condenser 
with  acetamid. 

On  Chinolin  Derivatives.    Td.  Skraup,  (Vol.  XV,  p  893.) 

By  treating  m — nitro  and  amidotoluol,  glycerin  and  sulphuric 
acid  m — toluchinolin  is  produced.     Partly  controversial. 

On  the  Preparation  of  the  Amids  of  Monobasic  Acids  of 
the  Fatty  Series.    A.  W.  Hofmann,  (Vol.  XV,  p  977.) 

The  dry  ammonia  salts  of  the  acids  are  subjected  to  a  tempera- 
ture of  230^  under  pressure  for  five  or  six  hours.  The  tubes  then 
contain  an  aqueous  solution  of  the  ammonia  salt  and  a  large  quan- 
tity of  the  amid,  which  in  the  most  advantageous  case  varies  be- 
tween 80  and  85^  of  the  theoretical  result. 
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On  the  Preparation  of  Mustard  Oils.    A.  W.  Hofmann, 

(Vol.  XV.  p.  985).  The  double  substituted  sulpho-urates  of  the  aro- 
matic amines  still  serve  as  a  starting  point.  By  abstracting  one- 
mol.  of  monamin  the  mustard  oils  are  produced.  Diphenyl-sulpho- 
urate  produces  anilin  and  phenyl  mustard  oil. 

CS  (C.H.),H,N,=C.H.NH,+C.H.NCS 

The  author  found  that  concentrated  •solution  of  phosphoric  acid 
performs  the  separation  with  ease  and  certainty.  In  all  cases  over 
dO^  of  the  theoretical  results  were  obtained. 

On  tlie  Action  of  Bromine  on  Bisulpliide  of  Carbon. — 

Carl  Hell  and  Fr.  Urecii,  (Vol.  XV.  p.  987). 

The  result  of  numerous  elaborate  experiments  is  given  in  brief  by 
the  authors  as  follows  :  that  without  doubt  bisulphide  of  carbon  i& 
not  at  all  indifferent  towards  bromine,  that  excluding  the  presence- 
of  other  bodies  it  forms  a  product  of  addition,  but  that  in  presence 
of  water,  or  what  is  even  more  important,  in  presence  of  organic- 
acids  it  can  be  completely  oxidized. 

On  tlie  Vapor  Density  of  Bromine— Hans  Tahn,  (Vol.  XV.. 

p.  1238). 

Two  data  only  have  been  given  before.  Mitscherlich  finds  the 
vapor  density  equal  to  5.54  and  V.  and  C.  Meyer  find  it  5.38  at  a 
temperature  of  99.34°  C.  The  authors  experiments  are  tabulated. 
If  the  vapor  densities  found  at  different  temperatures  are  collected 
in  a  formula 

D=a+bt, 

then  by  the  aid  of  the  method  of  the  smallest  squares  of  the  con- 
stants a  and  b  the  probable  values  obtained  are 

a=5.8«91  and  b=0.00153 

The  conclusive  table  given  is  (for  various  temperatures)  as 
follows  : 


Temperature  above 

Deviation  from 

boiling  point 

Density 

the  normal 

Difference 

40^ 

5.7115 

3.381 

0.554 

CO^ 

5.G809 

2.827 

0.554 

80^ 

5.6503 

2.273 

0.554 

lOO^' 

5.C197 

1.719 

0.554 

120° 

5.5891 

1.1G5 

0.553 

140° 

5.5585 

0.612 

0.554 

160^ 

5.52T9 

0.058 
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On  the  Expansion  of  Alams.  W.  Spring,  (Vol.  XV.  p.  1254). 
The  alums  expand  equally  between  0*^  and  60®.  This  simple  result 
which  from  all  appearances  is  due  to  the  isomorphism  of  the  com- 
pounds finds  its  confirmation  in  the  fact  that  large  potassium,  or 
ammonium-alum  crystals  can  be  grown  on  a  chrom-alum  core.  It 
is  found  from  the  results  of  the  investigation  that  Avogadro^A  law 
can  be  extended  to  solid  lu)dies  and  hence  the  question  of  determ- 
ining the  molecular  weight  of  solid  bodies  may  soon  be  defined 
from  this. 

Qaantitative    Determination  of  Fusel  Oil   in    Brandy. 

L.  Marquardt,  (Vol.  XV.  p.  1370). 

In  1000  grms.  of  a  30;?^  brandy,  prepared  by  mixing  of  95;^  alco- 
hol with  water,  one  grm.  of  commercial  amylic  alcohol  was  dis- 
solved, of  this  150  grms.  were  shaken  for  15  minutes  with  the  same 
volume  of  water  and  50cc  of  chloroform,  and  this  operation  re- 
peated twice  with  50cc  more.  The  united  150cc  of  chloroform  are 
united  and  again  shaken  up  for  15  minutes  with  the  same  volume  of 
water  and  this  is  repeated  twice  with  the  same  quantity  of  water. 
The  chloroform  now  containinor  all  the  fusel  oil  and  no  more  alco- 
hol  was  heated  in  a  well  stoppered  bottle  in  a  water  bath  at  85°  for 
about  6  hours  together  with  a  solution  of  5  grms.  of  bichromate  of 
j)otash  in  30  grms.  of  water  and  with  2  grms.  of  sulphuric  acid. 
After  completed  oxidation  contents  of  flask  including  the  chloro- 
form were  put  into  a  distillating  flask  the  resi<lue  washed  out  with 
water  and  the  whole  distilled  off  to  about  20cc.  The  residue  was 
was  covered  with  80cc  of  water  and  distilled  off,  leaving  about  5cc. 
The  distillate,  consisting  of  two  layers,  was  mixed  with  barium  car- 
bonate and  digested  in  the  return  condenser  for  30  minutes. 
Chloroform  was  then  distille<l  off,  and  the  remainder  evaporated 
down  to  about  5cc.  The  excess  of  barium  carbonate  was  filtered 
off,  washed  with  very  little  water  and  the  filtrate  evaporated  to 
dryness.  The  remainder  which  weighed  0.30t>  grms.  was  dissolved 
in  lOOcc  of  water  and  a  few  drops  of  nitric  acid.  50cc  were  employed 
for  the  barvta  determination  and  50cc  for  the  barium  chloride  de- 
termination.  The  chlorine  determination  for  lOOcc  gave  0.0C38 
grms.  of  barium  chloride  which  is  to  be  subtracted  from  0.39G 
grms.  of  the  above  residue.  The  difference  is  0.3322  grms.  0.18004 
grms.  of  baryta  were  obtained  from  lOOcc.  The  baryta  correspond- 
ing to  the  chlori<le  must  be  subtracted  i.  e.  0.0400  grms.  There  re- 
mains 0.13314  grms  which  is  contained  in  0.3322  grms.  of  baryta 
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salt  and  hence  constitutes  40.07^  of  it.  As  barium  valerianate  con- 
tains 45.13^  of  baryta, this  salt  is  the  greater  constituent  of  the  baryta 
salt.  For  one  equivalent  of  baryta  two  molecules  of  anylic  alcohol 
are  calculated.  In  the  foregoing  case  0.13314  grms.  of  baryta 
give  0.15315  grms.  of  anylic  alcohol  or  fusel  oil  in  150  grms.  or 
102  grms.  in  1000  gnns.  of  brandy. 

Artificial  Piperin.  L.  RuegiiAmer  (Vol.  XV.  p.  1390). 
When  the  chloride  of  piperinic  acid  is  treated  with  excess  of  piperi- 
din  (both  being  in  solution  in  benzol  fuel  from  water)  chloride  of 
piperidin  is  separated.  After  warming  and  filtering  off  the  chloride, 
the  benzol  solution  is  shaken  wnth  dilute  hydrochloric  acid.  Tlie 
solution  is  allowed  to  stand  and  piperinic  acid  separates.  This  is 
filtered  off,  the  greater  part  of  the  benzol  is  distilled  off,  ligroin 
(petroleum  naptha)  is  added  until  a  permanent  precipitate  is  formed. 
The  solution  is  then  allowed  to  evaporate  off  gradually  and  piperin  ^ 
remains  in  form  of  well  developed  crystals. 

On  tlie  Alterations  of  Preserved  Milk.    O.  Loew  (Vol.  XV. 

p.  1482).  A  sample  of  milk  of  400cc.  was  heated  40  minutes  to  101° 
and  examined  eight  years  after.  The  milk  sugar  had  disappeared 
and  had  been  transformed  into  its  hydrolytic  products  of  division 
(lactose  and  glycose).  The  casein  and  albumen  had  been  trans- 
formed into  pepton.  A  portion  of  the  pepton  had  undergone  another 
change,  for  leucin  ty rosin  and  ammonia  were  found.  The  ty rosin 
was  most  probably  present  as  its  anhydride. 

On  a  New  Class  of  Dye  Stnffs.  O.  Fisc  hkr  and  C'n.  Rudolph 
(Vol.  XV.  p.  1500).  The  name  llavanilin  is  proposed.  The  product 
of  heating  together  for  several  hours  acetanilid  and  chloride  of  zinc 
to  250*^ — 270°,  is  boiled  out  with  hvdrochloric  acid,  and  the  dve  is 
precipitated  out  of  the  solution   by  salt  and  a  small  addition  of 

acetate  of  soda.     The  color  of  the  dve  is  a  beautiful  vellow.     The 

*  • 

ethyl  compound  is  obtained  by  heating  tiavanilin  with  ethyliodide 
under  ))ressure.  The  color  is  orange  on  silks.  Flavenol  is  the  nitrous 
<'onipound.  Flavolin  is  obtained  from  tiaveiiol  l)y  mixing  with  zinc- 
dust  and  distilling:  at  a  dull  red  heat. 
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Abstracts  from  the  Journal  of  the  Chemical  Society,  London,  by  Arthur  H.  Elliott, 

Ph.  B.,  F.  C.  S. 

On  Oxypropyltoluidine.  By  H.  Forster  Morley,  M.  A. 
(Vol.  XLI.  p.  387.) 

This  body  is  prepared  by  dissolving  paratoluidine  in  propylene 
oxide,  and  distilling.  It  comes  over  between  285^ — 296°  C.  and 
is  recrystallized  from  benzok     Its  formnla  was  found  to  be 

N  (C.  H,0)  (C,  H,)  H 

Another  method  of  preparing  this  body  is  by  allowing  the  above 
mixture  to  stand  some  days,  when  the  new  base  crystallizes  out,  and 
can  be  re-crystallized  fi-om  petroleum  oil.  A  third  method  is  by 
converting  the  bases  into  oxalates  and  crystallizing,  the  oxalate  of 
the  new  base  being  soluble. 

Oxypropyltoluidine  melts  at  74®  C,  boils  at  293°  C,  is  insoluble  in 
•  water,  but  soluble  in  benzol,  ether,  alcohol,  and  petroleum.  It 
forms  an  oxalate  with  the  composition  C,^Hj^NO,  H,CgO^. 

The  author  also  describes  the  result  of  distilling  oxypropyltri- 
methylammonium  hydrate,  the  chief  product  being  propylene  glycol, 
with  trimethylamine  and  carbonic  acid  ;  the  glycol  being  mixed 
with  small  quantities  of  other  bases. 

On  some  Halogen  Compoands  of  Acetylene.     By  R.  T. 

Plimpton,  Ph.  D.     (Vol.  XLI.  p.  391). 

Author  prepared  the  tetrabromide,  boiling  at  110°-111°C,  and 
having  a  specific  gravity  of  2.268  at  0*^0.  The  di-iodide  ,was  pre- 
pared by  passing  acetylene  over  iodine  moistened  with  alcohol ;  it 
melts  at  73°C  ;  it  boils  at  192°C  and  is  distilled  without  decompo- 
sition. The  chloriodide  C^II^HCi  was  prepared  by  passing  acetylene 
through  iodine  monochloride.  It  boils  at  119®C  and  the  specific 
gravity  at  0®C  is  2.2298.  The  chlorobromide  was  obtained  by 
treating  the  chloriodide  with  bromine  ;  it  boils  at  81°-82°C  Sp.  gr. 
at  0°C= 1,8157.  Acetylene  Bromiodide  is  prepared  by  passing 
acetylene  through  bromine  iodide  ;  its  Sp.  gr.  at  O^C  (solid)  is  2.- 
750  and  at  17°5C=2.6272  ;   it  boils  at  150°C. 

On  Dihydroxybenzoic  Acids  and  lodo-Salicylic  acids.    By 

Alex.  K.  Miller,  Ph.D.  (Vol.  XLI.  p.  398). 

Author  prepared  dihydroxybenzoic  acids  from  catechol  by  heat- 
ing in  a  sealed  tube  with  ammonic  carbonate,  at  130*^-140^0  for 
14-16  hours.     Two    acids  were  obtained,  protocatechinic  acid,  and 
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an  acid  with  the  formula  C,H^O^,  which  differed  from  the  former 
acid  in  its  crystalline  form  and  its  reactions  with  ferric  chloride. 

The  author  also  prepared  this  acid  by  the  action  of  iodosalicylic 
acids,  obtained  by  the  direct  action  of  iodine  upon  salicylic  acid,  and 
melting  potash.  The  barium  salts  of  the  mono  and  di-iodosalicylic 
acids  were  prepared,  but  could  not  be  separated.  Finally  the  two 
acids  themselves  were  separated  by  fractional  crystallization.  Two 
crops  of  crystals  were  obtained,  one  melting  at  197°  and  the  other 
at  198°C.  The  fonner  is  para-iodosalicylic  acid  and  analysis  gave 
the  formula  CJIJ  (OH).COOH.  This  acid  was  heated  with  potash 
and  treated  with  excess  of  hydrochloric  acid.  The  liberated  dihy- 
droxybenzoic  acid  was  separated  by  ether,  and  crystallized  from 
water.  Its  solution  gives  no  precipitate  with  lead  acetate.  It  melts 
at  200^C.  Heated  to  215°C  it  gave  pure  quinol.  Analysis  gave 
the  formula  C\H,(OH)„  COOH. 

The  second  more  soluble  iodosalicvHc  acid  obtained  above  bv 
cry^lallization  melts  at  198^0.  Analysis  gave  the  formula  C\H,I 
(OH). COOH.  By  melting  this  body  with  potash  a  dihydroxy- 
benzoic  acid  was  obtained,  which  differed  from  the  above  dihv- 
droxybenzoic  acid  in  its  crystalline  appearance  and  reactions  with 
ferric  chloride.  It  also  gives  a  precipitate  with  lead  acetate  ;  and  on 
heatino;  vields  carbonic  acid  and  catechol.  It  melts  at  204*^C. 
Analyjsis  gave  the  formula  0,11^0,.  The  acid  so  obtained  is  identi- 
cal with  that  obtained  from  catechol  at  tlie  beginning  of  the  paper. 
This  completes  the  series  of  the  six  isomeric  dihydroxybenzoic  acids, 
and  the  author  gives  a  valuable  table  showing  the  properties  of 
each. 


PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 


HegiUar  Meeting^  February  2, 1883. 

Mr.  James  H.  Stebbins,  Jr.,  in  chair. 

The  minutes  of  November,  December  and  January  meetings  were 
read  and  approved. 

The  followinglgentlemen  were  unanimously  elected :  Messrs.  Percy 
Neymann,  J.  Howard  Wainwright,  Max  Schwartz,  Vincent  M. 
Picabia,  Jas.  L.  Howe,  Andrew  Peters,  F.  T.  Walsh  and  T.  Lam- 
bert. 

Mr.  Chas.  Eimer  (130  E.  18th  St.)  was  then  nominated  by  James 
H.  Stebbins,  Jr.,  Wm.  Rupp,  and  Aug.  Eimer. 

Remarks  upon  the  last  paper  were  then  made  by  Messrs.  Waller, 
Casamajor  and  Gladding. 

Mr.  Gladding  explained  at  length  his  plan  of  sampling  soap  and 
determining  water,  as  follows  : 

To  prepare  an  average  sample,  one  inch  in  length  is  taken  from 
the  middle  of  the  bar  and  is  thoroughly.mixed  with  a  stout  spatula. 

For  the  determination  of  the  water,  a  small  beaker  (100  cc.  capa- 
city) is  accurately  weighed.  Into  this  is  then  weighed  a  half  inch 
in  depth  of  pure  dry  quartz  sand,  and  also  a  small  glass  rod.  About 
5  grams  of  the  thoroughly  mixed  sample  is  then  placed  in  the 
beaker  and  accurately  weighed.  25  cc.  of  95  per  cent,  alcohol  are 
then  poured  into  the  beaker  and  the  whole  placed  in  a  water  oven. 
The  alcohol  dissolves  the  soap,  and  the  contents  of  the  beaker  are 
stirred  at  intervals  by  means  of  the  glass  rod.  As  the  alcohol 
evaporates,  the  soap  is  left  in  a  very  thin  coat  upon  the  particles  of 
sand  and  the  expulsion  of  water  is  very  complete.  The  perpendic- 
ular sides  of  the  beaker  prevent  any  loss  of  alcohol  from  creeping. 

Mr.  Gladding  suggested  that  the  residue  might  then  be  treated 
with  hot  petroleum  ether,  the  ether  decanted  and  the  treatment  re- 
peated several  times  and  the  residue  again  dried.  The  loss  would 
be  uncombined  fat.  The  residue  might  then  be  dissolved  in  95  per 
cent,  alcohol,  the  solution  filtered  and  the  filtrate  and  residue  car- 
ried through  the  several  stages  proposed  by  Dr.  Leeds. 

As  he  had  had  trouble  determining  the  uncombined  alkali  by  the 
titration  recommended  by  Dr.  Leeds,  the  precipitation  of  this  by  a 
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current  of  CO,,  followed  by  filtration  and  estimation  of  the  pre- 
cipitated carbonates,  might  be  f  oond  more  reliable. 
The  following  papers  were  read  : 

1.  **  On  the  Action  of  Diazoanisole  Chloride  upon  Phenoles  and  their 

Substitution  Products,"  by  Jas.  H.  Stebbins,  Jr. 

2.  "  On  Acrolein  Urea,  with  remarks  upon  Prof.  Hugo  Schiff 's  pub- 

lications upon  Condensed  Ureas,"  by  Dr.  A.  R.  Leeds. 

3.  *^  Detection  of  Anhydrous  Glucose  mixed  with  Refined  Cane 

Sugar,"  by  P.  Casamajor. 

4.  **  A  new  Scheme  of  Soap  Analysis,  with  a  preliminary  disooi- 

sion  of  former  methods,"  by  Dr.  A.  R.  Leeds. 
The  resignation  of  Mr.  M.  Benjamin  was  accepted. 
The  meeting  then  adjourned. 

Thos.  S.  Gladding, 

Recording  Secretary. 


ACTION  OF  DIAZOANISOLE  CHLORIDE  UPON  PHKN- 
OLES,  AND  THEIR  SUBSTITUTION  PRODUCTS. 

By  James  H.  Stebbins,  Jb. 

On  the  29th  day  of  Jan.,  1879,  Peter  Griess  filed  a  specification 
for  the  production  of  a  red  coloring  matter,  obtained  by  the  action 
of  diazoanisole  chloride  upon  an  alkaline  solution  of  the  beta  sul- 
pho  acid  of  beta  naphthoic. 

On  Feb.  12,  1879,  he  filed  another  specification,  for  the  pro- 
duction of  a  crimson  dyestuff,  formed  by  the  action  of  diazoanisole 
chloride  upon  an  alkaline  solution  of  the  disulpho  acid  of  beta  naph- 
thoic. 

These  two  specifications,  therefore,  teach  us  that  the  diazo-ethers 
of  phenoles  can  react  upon  phenoles,  as  well  as  the  more  ordinary 
diazo-compounds. 

Since  the  dyestuffs  produced  in  the  above  manner  are  but  few  in 
number,  I  thought  it  worth  my  while  to  complete,  if  possible,  the 
series  already  so  well  begun. 

For  this  purpose  the  following  experiments  were  made  : 

Orcine-azO'hemole'di'8oda  salt, 

12.3  grms.  anisidine  were  dissolved  in  17.9  grms.  HCl.  (1.20  sp. 
gr.),  diluted  with  200  cc.  water. 
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The  solatioD  thus  obtained  was  diazotized  with  6.9  grms.  NaNO,, 
in  100  CO.  H^Oy  and  allowed  to  rest  for  about  1  hour. 

It  was  then  added,  under  constant  stirring,  to  a  solution  com- 
posed of  12.4  grms.  orcine,  200  cc.  water ;  8  grms.  NaOH,  and 
10  cc.  NH.OH  and  A  q. 

The  orange  colored  precipitate  thus  formed  was  collected  on  a 
filter,  washed  repeatedly  with  cold  water,  to  remove  all  NaCl,  and 
finally  dissolved  in  boiling  water. 

The  solution  on  cooling  deposits  the  soda  salt,  in  the  shape  of 
little  yellow-brown  needles,  having  in  reflected  light  a  beetle-green 
color. 

This  body  probably  has  the  following  formula  : 

O— CH, 

C.H.  ONa 

/ 
=N— C,H,  CH,  +  4H,0 

ONa 


\ 


I  say  probably,  because  the  figures  derived  from  several  analyses 
do  not  agree  with  one  another,  or  with  theory. 

The  above  substance  is  insoluble  in  cold,  and  sparingly  soluble  in 
boiling  water,  from  which  it  crystallizes  with  four  molecules  of 
water  of  crystallization. 

It  is  readily  soluble  in  alcohol,  but  cannot  be  obtained  therefrom 
in  a  crystalline  state. 

Orcine-azo-anisole,  y 

O— CH, 

C.H,  OH 

\  / 

N=N— C,H,— CH, 

\ 
OH 

This  substance  was  obtained  from  the  soda  salt,  by  dissolving 
the  latter  in  H,0,  and  adding  strong  HCl  in  excess. 

A  heavy  brick  red  precipitate  is  thus  formed,  which  when  ex- 
amined under  the  microscope,  is  found  to  be  composed  of  very 
minute,  hair  fine  orange-colored  needles. 

It  was  collected  on  a  filter,  washed  with  boiling  water,  till  free 
from  all  HCl,  and  dried  in  the  air  bath  at  120""  C. 
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A  combustion  of  the  substance  thus  prepared,  gave  the  following 
iSgures  : 

Found. 

Carbon 66.95  percent. 

Hydrogen 6.16      " 

Theory, 

Carbon 65.11.  " 

Hydrogen 52.4  ** 

When  heated  on  platinum  foil,  it  swells  up,  giving  off  yellow 
fumes,  and  leaving  as  residue  a  large  amount  of  porous  carbon. 

Orcine-azo-afiisole  di  silver  salt, 

O— CH, 

C.h/  OAg 

N=H— (5^H— CH, 

OAg 

This  body  was  obtained  from  a  hot  aqueous  solution  of  the  soda 
salt,  by  adding  AgNO,  in  excess.  The  blood  red  precipitate  thus 
formed,  was  collected  on  a  filter,  and  washed  with  boiling  water, 
till  free'  from  all  traces  of  AgNO,,  and  finally  dried  at  llO^C.  It  is 
insoluble  in  water,  and  but  sparingly  soluble  in  alcohol. 

Owing  to  its  properties  of  not  crystallizing,  it  was  impossible  of 
obtaining  a  fair  sample  for  analysis,  and  therefore  the  figures 
obtained  are  somewhat  too  high. 

0.1047  grms.  silver  salt  gave  0.0530  grs.  Ag. 

Equivalent  to  Ag.  50. 62^^ 

TTieory, 
Silver 45.76^ 

Orcine-azo-anisole-disidphonate  of  lime. 

O— CH, 

/ 
C.H  =Ca  SO,  OH 

\ 

N=N—  C,— (CH,)=Ca  SO, 

\ 

\ 
OH 
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This  interesting  substance  was  obtained  by  heating  1  pt.  of  orcine- 
szo-anisole  with  3  pts.  of  very  strong  fuming  sulphuric  acid,  on  the 
water  bath  for  about  1  hour. 

The  beetle  green  melt  thus  obtained,  was  powdered  into  hot 
water,  and  neutralized  with  carbonate  of  lime.  The  CaSO^  was 
collected  on  a  filter,  and  the  filtrate  containing  the  lime  salt,  evapo- 
rated to  dryness. 

This  salt  is  a  yellow-brown,  slightly  crystalline  powder,  and  is 
readily  soluble  in  water  with  an  orange  color. 

A  calcium  estimation  gave  the  following  figures  : 

JFhund, 
Calcium 16.29j< 

Theory. 

Calcium 16.06j< 

Furthermore  a  sulphur  estimation  gave  : 
Sulphur 13,71j< 

Theort/. 
Sulphur 12.86j< 

Hedtustion  Products, 

The  above  orcine-azo-anisole  disulphonate  of  lime  was  dissolved 
in  water,  and  boiled  with  an  excess  of  stannous  chloride,  until  the 
solution  became  nearly  colorless. 

The  tin  was  precipitated  with  caustic  soda,  and  collected  on  a 
filter.  The  filtrate  was  then  shaken  up  with  ether,  hoping  thereby 
to  take  up  the  reduction  products. 

After  the  ether  had  been  evaporated,  a  small  amount  of  a  white 
crystalline  body  remained  behind,  but  no  oil  drops  of  anisidine  were 
to  be  found. 

It  may  therefore  be  surmised  that  the  original  sulpho  acid,  has 
the  following  constitution  : 

O— CH, 

N— N— C,H  (CH.)  HSO, 
\ 


\ 


In  other  words,  that  the  sulpho  groups^  are  evenly  distributed 
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among  the  two  benzole  nuclei,  instead  of  their  both  being  contained 
in  the  benzole  nucleus  pertaining  to  the  orcine  ;  thus  : 

O— CH, 

C.H,  OH 

\  / 

N=N-C.  (CH.)  (HSO.). 

OH 

This  would  therefore  account  for  the  absence  of  anisidine  among 
the  reduction  products.  As  a  compound  of  the  foregoing  constitu- 
tion, would  probably  split  up  on  reduction,  into  anisidine  sulpho- 
acid,  and  amido  orcine  sulpho-acid  ;  thus  : 

O— CH, 

C.H— HSO,  OH 

\  / 

N=N— C.H— CH— HSO,+H,= 

.     OH 
O— CH,  OH 

C.H  — HSO,  +  NH,  C.H-CH  — HSO, 

\  \ 

HH,  OH 

As  both  there  substances  are  sulpho-acids,  they  would  probably 
not  be  precipitated  by  caustic  soda,  but,  would  combine  with  the 
latter  to  form  soda  salts. 


ACROLEIN-UREA,  WITH    REMARKS    UPON  MR.  HUGO 
SCHIFF'S  PUBLICATIONS  UPON  CONDENSED  UREAS^ 

By  Albert  R.  Leeds. 

I  find  that  Mr.  Hugo  Schiff*  attributes  my  statement  (this  Jour- 
nal,  iv.  p.  58)  that  the  body  which  he  described  as  Acryldiureid. 


CO.N,H,    ) 
CO.N,II,    f    C.H, 


(Ann.  Chem.  Pharm.  151,  203),  is  in  reality   Acrolein-urea,  CO. 
(NH),  C,  H^,  to  the  fact  that  I  had  not  consulted  his  original 


*  Bcr.  dentsch.  Chem.  Gesell.  xv.  1393. 
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memoir,  but  an  inoorrect  extract  therefrom.  I  wish  to  state  ex- 
pressly that  this  was  not  the  case,  and  that  my  own  experiments 
were  conducted  with  constant  reference  to  Mr.  Schiff's  original 
memoir  in  the  Ann.  Chem.  Pharm.  loc.  cit.,  and  that  I  did  not 
isolate  the  compound  containing  the  residue  from  2  molecules  of 
nrea,  but  only  the  compound  with  the  residue  from  one  molecule  or 
CO.  (NH),  C,  H^.  Furthermore,  I  wish  to  state  that  the  non- 
crystalline, white  body  which  I  obtained  by  the  purification  of  the 
precipitate  which  ensues  when  acrolein  is  added  to  an  alcoholic  so- 
lution of  urea,  and  found  to  be  CO.  (NH),  C,  H^,  is  the  same  com- 
pound as  is  obtained  when  an  aqueous  solution  of  urea  is  treated 
with  acrolein,  in  the  manner  described  by  Mr.  Schiff,  but  which  he 
did  not  purify  adequately,  and  to  which  he  consequently  gave  the 
erroneous  formula  of  an  Acryldiureid. 

In  his  criticism  upon  my  article,  Mr.  Schiff  says  that  he  analyzed 
this  compound  which  he  obtained  with  an  aqueous  solution  of  urea, 
and  that  it  contained  38.3  per  cent,  carbon,  the  right  percentage  for 
Acryldiureid.  But  in  the  memoir  to  which  Mr.  Schiff  has  referred 
me  no  such  analysis  is  given,  and  if  this  analysis  is  not  contained  in 
that  memoir,  I  desire  to  be  referred  to  some  article  published  before 
this  reply  of  Mr.  Schiff,  in  which  it  can  be  found. 

I  have  stated  that  I  was  able  to  isolate,  and  that  with  much  dif- 
ficulty, but  one  compound  in  a  state  of  purity,  and  for  that  reason 
I  analyzed  only  this  one  compound,  finding  in  it  Carbon  49.01  per 
cent,  (accidentally  misprinted  in  the  Berichte  40.01  per  cent.)  and 
Hydrogen  6.30  per  cent.  There  is  undoubtedly  a  resinous,  oily  by- 
product, to  whose  presence  the  difficulty  of  obtaining  the  pure  com- 
pound is  due.  But  Mr.  Schiff  has  analyzed  the  various  mixtures 
obtained  after  more  or  less  partial  purification,  and  deemed  that  he 
was  entitled  on  the  strength  of  such  analyses  so  conclude  in  the 
first  place  that  he  had  isolated  Acryldiureid,  and  that  another  body, 
which  he  did  not  isolate  but  obtained  as  a  white  porcelain-like  sub- 
stance intimately  mixed  with  acrolein  was  Diacryltriureid,  42.2  per 
cent.  Carbon  and  6.3  per  cent.  Hydrogen.  The  figures  which  he 
obtained  by  analysis  of  this  mixture,  and  which  are  the  only  figures 
given  in  the  memoir  he  has  referred  me  to,  varied  between  C.  44- 
47  percent,  and  H.  6.9-7.1  percent. 

The  method  which  Mr.  Schiff  employed  to  obtain  his  Diacryltriu- 
reid, by  treating  pulverized  urea  directly  with  acrolein,  no  solvents 
being  employed,  was  one  which  required  more  than  usual  care  and 
perseverance  in   the  consequent  treatment  of  the  product  with 
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Bolvents  in  order  to  separate  the  bodies  thus  formed  in  a  state  of 
purity.  No  such  precautions  are  stated  to  have  been  used.  On 
the  contrary  in  his  reply  to  my  article,  Mr.  Schiff  has  persisted  in 
his  plan  of  making  analyses  of  mixtures,  and  from  his  results,  he 
has  inferred  the  presence  in  these  mixtures  of  no  less  than  three 
compounds,  the  composition  of  anyone  of  which  differs  widely  from 
the  figures  actually  obtained. 

I  think  the  majority  of  chemists  would  find  it  difficult  to  believe 
that  Mr.  Schiff  has  endeavored  to  support  the  erroneous  conclusions 
arrived  at  in  his  original  memoir  in  the  Ann.  Ohem.  Pharm.,  by 
methods  even  more  inexact  and  reprehensible,  were  they  not  to  read 
his  own  statements  contained  in  the  Berichte  XV,  1395.  He 
states  there  that  a  portion  of  the  product  obtained  by  the  direct 
action  of  Acrolein  upon  Urea,  after  keeping  for  14  years,  had  un« 
dergone  a  peculiar  alteration.  About  two-thirds  had  become  of  a 
strong  canary  color,  '^  nnd  man  sieht  deutlich,  wie  die  StUcken  von 
einer  weissen  Masse  durchzogen  sind,  so  dass  die  gelben  Sttlcken 
ofters  centrale  weisse  Stellen  zeigen  und  hierdurch  oxalartiag  und 
fast  perlmuttuSdinlich  aussehen.  Die  Antheile  von  Krystallinische 
Aussehen  haben  dieses  Aussehen  sowie  ihre  weisse  Farbe  bewahrt, 
aber  man  Kann  jetzt  auch  bei  diescn  Stttckchen,  bei  Vergrosse- 
rung,  um  so  besser  schen,  dass  noch  gelbe  und  porcellanartig 
weisse  Substanz  innigst  beigemengt  ist.  Leider  war  gerade  diese 
letztere,  weniger  coharente  Masse  grussten  tbeils  zu  grobem 
Pulver  zerfallen." 

And  yet  the  constituents  of  a  mixture  like  this,  which  it  would 
have  required  great  care  to  have  properly  separated  by  means  of 
appropriate^sol vents,  Mr.  Schiff  attempted  to  separate  by  mechani- 
cal means,  and  to  pick  them  out  by  the  aid  of  a  magniiier. 

He  'thus  obtained  (1)  "  Gelbe  amorphe  Substanz  mit  wenig 
wiesser  porcellanartiger  Substanz  durchzogen,"  and  with  the  com- 
position C.  46.81  p  ct.,  H.  7.09  p  ct ;  (2)  **  Weisse,  auscheineud 
Krystallinische  Substanz,  noch  etwas  amorphe  weisse  und  gelbe 
Verbindung  einschliessend,"  with  the  composition,  C.  45.  15  p  ct., 
H.  6.54  p  ct.  From  these  anylyses  by  a  very  complicated  process 
of  inductive  logic,  Mr.  Schiff  concludes  that  his  mixture  analyzed 
consisted  of  no  less  than  three  different  compounds,  viz  : — Acry- 
lureidC.  49  p  ct.,  and  H.  6.1  p  ct ;  Acryldiureid  C.  38  p  ct.,  and  H. 
6.3  p  ct.,  together  with  Acrylharz  C.  60.61  p  ct.,  and  II  7-7.  5  p  ct. 

When  we  remember  that  in  his  original  memoir  Mr.  Schiff  stated 
that  the  mixture  above  analyzed  contained  Diacryltriureid  G.  42.2 
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p  ct.,  and  H.  6.3  p  ct.,  and  now  are  told  that  by  a  process  of  logic 
he  infers  from  analyses  performed  upon  the  same  material,  but 
much  altered  after  standing  14  years,  he  has  shown  that  the  mix- 
ture was  really  Acrylureid,  Acryldiureid  and  Acrylharz,  we  are  in 
-a  position  to  know  how  much  reliance  should  be  placed  either  upon 
the  work  as  first  performed,  or  as  afterwards  corrected.  Mr.  Schiff 
lias  never  isolated  Acrylureid,  but  accepts  my  own  statement  as 
proof  of  its  existence  ;  he  has  never  isolated  Acryldiureid,  but  on 
the  contrary  has  called  Acryldiureid  what  was  in  in  fact  impure 
Acrylureid,  and  yet  in  this  final  statement  he  affirms  that  both  these 
bodies  exist  in  a  certain  mixture  together  with  an  unknown  quan- 
tity of  a  resin. 

CENANTHIREIDE,     BENZUREIDE,     (ENANTHO-BENZUREIDE,    ETC. 

But  the  foregoing  are  the  smallest  among  the  many  marvellous 
results  which  Mr.  Schiff  has  arrived  at,  by  applying  a  great  deal  of 
logic  to  the  analyses  of  complex  mixtures.  In  the  original  memoir 
to  which  he  has  referred  me,  he  states  that  he  obtained  by  treating 
a  strong  alcoholic  solution  of  Urea  with  alcohol,  (Enanthodiureld, 
C,  H,^  N^  0„  (analysis  not  given)  as  a  crystalline  body  melting  at 
166**  to  a  yellow  oil.  Further  on  that  he  obtained  by  treatment  of 
<Enanthol  with  crystals  of  Urea,  Dionanthotriureld,  C„  H„  N,  O, 
(analysis  not  given),  as  a  crystalline  body  melting  at  162^  to  a 
yellow  oil.  When  these  two  (Enanthureide  are  treated  again  with 
ismall  quanties  of  CEnanthol,  water  is  formed  and  the  ureide  change 
into  ''  zahe  hornige "  masses.  After  cooling  these  masses  are  pul- 
verized as  far  as  possible,  and  extracted  with  ether.  In  this  man- 
ner condensed  Ureas  are  obtained,  Trioenanthotetrureid,  C,^  H„  N, 
O^  and  Pentoenantholiexurcid,  C^,  H^^  N,,  O,.  The  former  a  yellow 
powder  melting  about  156^,  the  latter  is  a  heavy  mass  which 
appears  to  melt  at  150^. 

When  the  raw  product  obtained  in  the  preparation  of  this  hex- 
ureid  is  treated  with  alcoholic  ether  and  the  extract  evaporated, 
there  remains  behind  an  amorphous  residue.  Acetone  takes  out 
rsome  oenanthol  and  leaves  a  gelatinuous  mass  which  dissolves  in  alco- 
liol.  The  solution  at  a  certain  degree  of  condensation  solidifies  to 
A  glue  like  substance,  which  dries  to  a  brittle  varnish.  This  body 
-consists  of  twelve  molecules  of  urea  united  by  the  residues  from 
'deven  molecules  of  oenanthol,  or  Dodekoenanathondekaureid  : 

C..  H,„  N,.  0.,=12  CH,  N,  0+  11  C,  H.,  O-ll  H,  O 
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CcUculcUed.        Ibutid. 

Carbon 60.1  60.5 

Hydrogen 10.1  10.6 

But  why,  according  to  Schiffs  methods  of  reasoning,  should  not 
this  glue-like  substance  solidifying  to  a  varnish  be  inferred  from  the 
analysis  to  consist  of  sixteen  molecules  of  urea  united  with  the  resi- 
dues from  15  molecules  of  cenanthol,  this  supposition  agreeing  bet-, 
ter  with  his  own  results  ! 

C...  H.„  N.,  0,.=16  C  H,  N.  0+16  Cy  H„  0-15  H.  O 

Calculated.        Found, 

Carbon 60.5  60.5 

Hydrogen 10.2  10.9 

It  is  an  extremely  fortunate  circumstance  that,  as  Mr.  Schiff  re- 
marks, the  ureas  more  condensed  than  the  hexureid  are  so  very  simi- 
lar in  their  constitution  and  so  difficult  of  purification,  that  he  wa» 
unable  to  establish  their  formulae  "  toith  certaifUy.'*^ 

For  he  truly  says,  that  these  substances  are  very  remarkable  in 
regard  to  their  contained  nitrogen,-  since  no  continuations  have  ever 
yet  been  artificially  produced  with  so  large  a  number  of  nitrogen 
atoms.  If  more  of  such  compounds  had  been  produced  the  complex 
nitrogenous  substances  of  animal  origin  would  have  appeared  sim- 
ple in  comparison. 

It  is  needless  to  discuss  the  Benzo-dionanthotetrureid  C,^  H^^ 
Ng  O^  and  the  Benzo-tetronanthohexureid  0^^  H,.  N„  0^=6  CH^ 
N,0+4  C,  H,^0-fC,  H^ — 5  H,0.  Analyses  are  given  which  agree  suf- 
ficiently well  with  this  formula,  but  they  likewise  agree  with  other 
formulae  which  might  quite  as  reasonably  be  assigned,  and  it  is  a 
dangerous  precedent  to  assign  value  to  analyses  of  a  body  stated 
to  be  like  dried  fibrine  (!)  and  of  whose  purity  there  is  no  proof 
whatsoever. 

All  of  the  foregoing,  and  the  further  work  of  Mr.  H.  Schiff 
upon  AnisureKde,  Salicylureide,  ^thylsalicylurelde,  -^thyliden- 
harnstoff,  etc.,  etc.,  must  be  repeated,  and  bis  results  verified,  before 
hi^s  views  upon  the  constitution  of  these  condensed  ureas  can  be 
regarded  as  worthy  of  acceptation. 
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DETECTION  OF  ANHYDROUS  GLUCOSE,  MIXED  WITH 

REFINED  CANE  SUGAR. 

By  p.  Casamajor. 

I  lately  received  from  Chicago  a  sample  of  sugar,  suspected  of 
being  adulterated.  The  appearance  of  this  sugar,  and  the  sensation 
to  the  touch,  were  decidedly  in  favor  of  the  supposition  that  starch 
sugar  had  been  mixed  with  it.  The  sensation  to  the  touch  is  very 
characteristic  of  such  mixtures.  The  person  who  sent  the  sugar 
described  this  sensation  by  saying  that  "  it  felt  like  ground  cocoa- 
nut." 

Upon  applying  to  the  suspected  sugar  several  tests,  which  had 
been  found  efficacious  in  detecting  common  hydrated  starch  glucose,, 
the  following  results  were  obtained  : 

A  test  which  was  described  before  this  Society  at  its  meeting  of 
March,  1880,'*'  consists  in  stirring  a  suspected  sugar  with  a  small 
quantity  of  water.  If  any  ordinary  commercial  starch  glucose  is 
present,  this  will  appear  as  chalky  white  specks,  which  are  distinctly 
seen  in  the  translucent  mass  of  wet  sugar.  This  test  is  worthless 
with  crystallized  anhydrous  glucose,  as  the  crystals  of  this  substance 
have,  when  mixed  with  water  into  a  paste,  the  same  translucency 
as  crystals  of  cane  sugar. 

I  also  applied  to  the  suspected  sugar,  the  test  which  consists  in 
treating  a  sample  of  sugar  with  a  saturated  solution  of  starch 
glucose  in  methylic  alcohol  of  density  equal  to  50°  of  Gay  Lussac's 
alcohometer.f  In  the  present  instance,  the  saturated  glucose  solu- 
tion which  I  used  was  made  from  anhydrous  dextrose.  By  washing 
the  suspected  sugar  with  this  solution,  a  small  crystalline  residue 
was  obtained,  which  could  not  represent  the  total  glucose  present, 
as  there  was  only  6  p.  c,  a  quantity  too  small  to  pay  for  the  trouble 
of  mixing  it  with  refined  sugar. 

The  crystalline  residue,  placed  under  a  microscope,  showed  the 
elongated  square  prisms,  characteristic  of  anhydrous  glucose,  a 
form  which  cannot  be  mistaken  for  crystals  of  cane  sugar,  and  still 
less  for  the  thin  plates  of  hydrated  glucose. 

Before  proceeding  with  accounts  of  further  tests,  I  must  here 
withdraw  a  suggestion  made  by  me  before  this  Society  in  Novem- 
ber, 1880,t  to  the  effect  that  starch  glucose,  mixed  with  refined 

♦  "Journal  of  the  American  Chemical  Society,"  Vol.  II.,  p.  111. 
t  Ibid,  p.  428. 
t  Ibid,  p.  429. 
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oane  sugar,  could  very  likely  be  determined  quantitatively  by  wash* 
ing  the  suspected  sugar  with  a  saturated  solution  of  starch  glucose 
in  methylic  alcohol,  and  then  weighing  the  residue.  I  suggested 
this  process  as  one  that  might  succeed,  but  one  which  I  had  not  had 
occasion  to  try.  The  results  which  I  have  since  obtained  with  this 
process  show  that  the  residue  is  much  less  than  the  quantity 
of  starch  sugar  originally  present.  This  is  undoubtedly  owing  to 
this,  that  after  dissolving  cane  sugar^  the  methylic  solution  acquires 
the  property  of  dissolving  additional  quantities  of  starch  sugar. 

The  sample  of  suspected  sugar  was  also  tested  by  the  optical 
saccharometer.  The  direct  test  was  93.7  p.  c.  The  solution  was 
inverted,  giving  as  a  result  74.5  p.  c.  of  pure  sugar.  This  result 
<5learly  showed  adulteration  by  a  dextro-rotary  substance.  It  does 
not,  however,  represent  the  actual  quantity  of  cane  sugar  present, 
as  I  will  show,  by  examining  the  influence  of  anhydrous  glucose  in 
a  case  of  this  kind. 

To  study  this  influence,  I  took  26,048  grammes  of  anhydrous 
glucose,  which  were  dissolved  in  sufficient  water  to  give  100  cc.  of 
solution.  A  portion  of  this  being  placed  immediately  in  the  tube  of 
the  saccharometer,  gave  a  deviation  of  115.4  to  the  right.  After 
standing  in  the  tube  for  twenty  minutes,  the  deviation  fell  to  95.7  ; 
after  two  hours,  the  deviation  was  82.5.  It  was  then  allowed  to 
stay  over  night  in  the  tube,  and,  fourteen  hours  after,  the  deviation 
had  fallen  to  78.8,  which  did  not  vary  afterwards  on  standing  for 
several  hours.  The  solution  was  then  heated  to  68**  C.  with  10  per 
cent,  of  its  volume  of  hydro-chloric  acid,  the  operation  taking 
about  fifteen  minutes.  This,  after  being  neutralized  with  carbonate 
of  soda  gave  a  deviation  to  the  right  still  equal  to  78.8.  There  had 
then  been  no  change  by  treating  w^ith  hydro-chloric  acid,  which 
shows  that  the  presence  of  dextrose  is  no  bar  to  obtaining  correct 
results  by  inversion,  provided  both  observations,  before  and  after 
inversion,  are  made  after  the  deviating  power  of  dextrose  has 
reached  a  state  of  rest. 

Returning  to  the  test  of  the  suspected  sugar  by  the  optical  sacchar- 
ometer, we  have  seen  that  the  deviation  to  the  right  was  at  first 
"93.7  per  cent.  After  standing  in  the  tube  fifteen  minutes,  the  de- 
viation fell  to  90.2.  We  have  seen  that  the  result  obtained  by  in- 
verting, after  the  first  reading,  was  74.5.  This  result  is  evidently 
too  high  as  the  dextro  rotary  power  of  the  dextrose  present  had 
diminished  in  the  interval  between  the  two  observations. 

Another  sample  of  adulterated  sugar  was  placed  in  the  sacchar- 
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ometer  as  quickly  as  was  practicable,  after  dissolving  it  in  water. 
The  indication  was  100.4  per  cent.  As  tbi  s  sugar  bad  all  tbe  ap- 
pearance of  a  low  sugar,  tbis  indication  was  sufficient  to  sbow  tbat 
it  was  adulterated.  Tbis  solution  was  kept  in  tbe  tube  for  f urtber 
examination.  Fifteen  minutes  afterwards,  tbe  deviation  bad  fallen 
to  94.3  per  cent.  Half  an  bour  from  tbe  first  observation,  tbe 
reading  was  91.6  ;  one  bour  after,  90.2  ;  two  bours  after,  89.9  ;  tbree 
bours  after,  89.7  ;  five  hours  after,  89.3.  After  this  there  was  no 
further  variation.  After  inversion  the  indication  was  72.7  per  cent., 
which  was  considered  as  the  correct  percentage  of  pure  sugar. 

Tbe  optical  saccharometer  may  then  be  considered  as  sufficient  to- 
determine  if  starch  glucose  is  present  in  a  sugar,  by  observing  tbe 
deviation  immediately  after  getting  the  solution  ready  for  the  sac- 
charometer, and  repeating  tbe  observation  at  sufficiently  wide  inter- 
vals of  time.  If  dextrose  is  present  in  notable  quantities,  tbe  devi- 
ation will  decrease  in  a  marked  manner.  Although  the  proof  ob- 
tained in  this  way  is  satisfactory,  it  can  only  be  applied  by  the  very 
few  persons  who  have  saccbarometers.  To  combat  adulteration 
tbe  best  processes  are  those  which  can  be  easily  applied  by  dealers 
and  consumers,  who  are  unprovided  with  scientific  appliances. 

Tbe  following  process  can  be  applied  by  using  such  means  as  are 
at  the  command  of  everybody.  It  is  applicable  to  the  detection  of 
adulteration  with*either  anhydrous  or  bydrated  glucose  : 

Take  two  beaker  glasses  or  two  tea-cups.  In  one  put  a  quantity 
of  tbe  suspected  sugar,  and  in  the  other  put  about  tbe  same  quan- 
tity of  a  sugar  known  to  be  refined  sugar,  free  from  adulteration. 

Add,  cautiously  and  gradually,  a  quantity  of  water  to  each  sugar 
sufficient  to  make  each  equally  and  decidedly  moist,  and  stir  tbe 
sugar  to  mix  it  well  and  get  it  uniformly  wet.  Then  place  both 
cups  in  hot  water.  Any  temperature  between  50^  and  100®  C.  will 
do.  In  about  ten  minutes  tbe  pure  sugar  will  appear  more  moist 
than  when  cold,  while  tbe  other  sugar,  if  it  contains  a  sufficient 
amount  of  starch  glucose,  will  have  sunk  into  a  pasty,  sticky  mass, 
analogous  to  the^fiU  mass  of  sugar  refiners. 

Tbe  application  of  heat  is  not  indispensable,  as  a  difference  may 
be  obtained  by  allowing  tbe  two  sugai*s  to  stand  several  bours  after 
being  moistened,  but,  with  beat,  tbe  effect  is  immediate,  and  is  much 
more  marked. 

If  tbe  two  samples  of  sugar  are  allowed  to  stand  in  tbe  cups  after 
they  have  cooled  down,  the  pure  sugar  will  look  dryer  on  becoming 


44  ANALYSIS   OF   SOAP. 

oold,  while  the  adulterated  sugar  will  continue  in  the  state  of  a 
pasty,  sticky  mass. 

This  test  is  founded  on  the  property  possessed  by  cane  sugar  to 
form  viscous,  uncrystallizable  compounds  when  mixed  with  many 
organic  or  inorganic  substances,  among  which  are  anhydrous  and 
hydrated  dextrose.  An  example  of  compounds  of  this  kind  is 
mokisseSy  obtained  as  as  a  residuum  in  sugar  manufacture. 

As  long  as  a  mixture  of  cane  sugar  and  starch  glucose  is  suffi- 
<;iently  dry,  it  may  look  fair  enough,  as  the  elements  which  form 
molasses  are  kept  from  « ombining  by  want  of  water.  The  sugar 
adulterator  is  well  aware  of  this,  and  he  is  careful  to  dry  his  sugar 
before  mixing  with  glucose.  Indeed,  one  characteristic  of  adulter- 
ated sugars  is  that  they  are  always  dryer  than  refined  sugars  of  the 
«ame  grade,  which  are  known  as  cofee  sugarSy  and  are  always  sold 

moist. 

As  soon  as  sufficient  water  is  added  to  an  adulterated  sugar,  and 

moderate  heat  is  applied,  enough  viscous  syrup  is  formed  to  make 

the  sugar  sink  into  a  paste,  which  remains  permanently  soft. 

Useful  indications  may  be  obtained  as  to  adulteration  by  starch 

glucose,  by  means  of  Fehling's  solution.     An  ordinary  refined  coffee 

sugar  will  rarely  show  more  than  5  percent,  of  glucose,  while  a 

sugar  adulterated  with  the  usual  dose  of  starch  glucose,  will  show 

about  20  per  cent,  of  glucose. 


ANALYSIS  OF  SOAP. 
By  Dr.  Albert  R.  Leeds. 

In  the  analysis  of  soap  it  is  necessary  to  determine  : — 

(1)  Water. 

(2)  Uncombined  fat. 

(3)  Soap  consisting  of  (3a.)  combined  Fatty  Acids,  estimated  as 
Fatty  Anhydrides,  and  (3b.)  Combined  Alkali,  usually  Soda  (Na,0). 

(4)  Uncombined  Alkali. 

(5)  Glycerine. 

(6)  Resin. 

(7)  Sodic  Carbonate. 

(8)  Sodic  Chloride. 

(9)  Sodic  Sulphate. 
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(10)  Sodio  Silicate— consisting  of  (10a)  Soda  combined  in  Silicate, 
and  (10b.)  Silica. 

(11)  Starch. 

(12)  Insolible  Residue,  or  muieral  impurities,  such  as  talc,  clay, 
ochre,  sand,  etc. 

(1)  Water. — Weigh  out  about  5  grms.  in  very  fine,  small  shav- 
ings upon  a  dried,  weighed,  plaited  filter.  Dry  at  110^  until  weight 
is  constant.     The  loss  is  water. 

(3)  Vhcomlnned  fat. — Transfer  the  filter  containing  the  dried 
«oap  to  the  funnel  connected  with  the  return  cooler  as  in  the  deter- 
mination of  the  albuminoids  in  milk,  and  connect  with  the  funnel  a 
small  tared  flask  containing  50cc.  petroleum  ether.  After  complete 
-extraction  distil  off  the  ether,  and  the  residue  in  the  flask  dried  at 
110^  will  be  the  uncombined  fat. 

(3)  Soap,  (4)  Free  Alkali,  (5)  Glycerine.  Allowing  the  funnel 
with  the  soap  freed  from  moisture  and  from  fat  to  remain  on  the 
return  cooler,  attach  to  it  a  flask  containing  about  75cc  of  95^  alco- 
liol  and  extract.  To  the  alcoholic  solution  add  a  few  drops  of 
phenol-phthal(;in,  if  free  alkali  be  present  neutralize  with  normal 
sulphuric  acid  and  calculate  the  amount  of  uncombined  soda. 

After  neutralization  add  a  large  excess  of  water  and  boil  off  the 
alcohol.  To  the  aqueous  solution,  add  a  large  excess  of  normal 
sulphuric  acid.  Boil,  cool  and  decant  through  a  small  filter,  wash 
with  hot  water  and  decant  after  cooling  through  the  filter  until 
litmus  paper  is  no  longer  reddened  by  the  washings.  The  filtrate 
•consists  of  the  combined  soda  and  glycerine;  the  residue  of  fatty 
acids  and  resin.  Neutralize  the  filtrate  with  normal  soda  solution 
and  calculate  the  amount  of  combine;^  soda  as  Na,0.  Evaporate  to 
dryness  and  extract  the  glycerine  with  absolute  alcohol.  Transfer 
the  alcoholic  solution  to  a  tared  flask,  distil  off  the  alcohol,  dry  at 
100^  and  weigh  the  residue  as  glycerine. 

Fatty  acids  and  Resin.  Dissolve  the  small  amount  of  the  fatty 
acids  and  resin  that  may  be  on  the  filter,  through  which  the  decan- 
tation  was  effected,  with  a  little  petroleum  ether,  add  the  solution 
to  the  larger  bulk  in  the  beaker,  evaporate  off  the  ether,  dry  at  110° 
and  weigh  the  combined  fatty  acids  and  multiply  this  result  after 
subtracting  the  amount  of  resin  by  0.97,  and  the  product  is  the  Fatty 
Anhydrides  and  resin. 

(6)  Resin.  The  resin  was  separated  from  the  fatty  acids  accord- 
ing to  the  method  proposed  by  Gladding  (American  Chemical  Jour- 
nal, Vol.  m,  p.  416.) 
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The  original  article  by  Gladding,  reads  as  follows  : — 

THE  QUANTITATIVE  SEPARATION    OF   ROSIN    FROM: 

FATS. 

"  About  0.6  gram  of  the  fat  acids  containing  the  rosin  is  intro- 
duced into  a  small  flask.  Twenty  cubic  centimetres  of  95  per  cent, 
alcohol  are  added,  and  the  flask  rotated  till  the  fat  acids  and  the 
rosin  are  dissolved.  A  drop  of  phenol  phthalein  is  now  added^  and 
then  a  saturated  solution  of  caustic  potash  m  alcohol  drop  by  drop, 
with  thorough  agitation  after  the  addition  of  each  drop,  until  the- 
deep  red  color  characteristic  of  alkalinity  is  obtained.  One  or  two 
additional  drops  are  now  added,  and  the  flask  placed  on  a  water- 
oven  and  kept  at  the  temperature  of  boiling  alcohol  for  ten  minutes^ 
to  ensure  the  saponification  of  the  last  portions  of  fat.  The  flask 
should  be  loosely  corked.  It  is  now-  cooled  and  the  contents  washed 
into  a  graduated  100  cc.  cylinder  by  means  of  concentrated  ether. 
The  cylinder  is  filled  with  the  ether  exactly  to  the  100  cc.  mark  ^ 
then  corked,  best  by  a  common  cork  twisted  tightly  in,  and  the 
contents  mixed  by  a  moment's  shaking.  About  one  gram  of  C.  P. 
neutral  silver  nitrate  is  now  rubbed  to  an  impalpable  powder  in  a- 
a  small  mortar  and  then  introduced  into  the  cylinder.  The  latter  is 
vigorously  shaken  for  ten  or  fifteen  minutes  until  theflocculent  pre- 
cipitate of  silver  stearate  and  oleate  collects  in  the  same  manner  as- 
silver  chloride  upon  shaking,  and  settles  clear.  Fifty  to  seventy 
cc.  of  the  supernatant  liquid  are  now  syphoned  off  by  means  of  a 
slender  syphon,  previously  filled  with  ether,  into  a  second  100  cc» 
cylinder,  passing  the  liquid  through  a  small  filter  paper  if  :it  is  not 
perfectly  clear.  A  small  quantity  of  pulverized  silver  nitrate  is- 
shaken  up  with  this  to  make  certain  that  all  the  oleate  and^stearate 
are  precipitated.  If  no  flocculent  precipitate  appears  this  is  the- 
case.  Twenty  cc.  of  a  mixture  of  hydrochloric  acid  and  water,  one- 
third  the  former  and  two-thirds  the  latter,  are  now  added,  and  the 
cylinder  vigorously  shaken  until  the  decomposition  of  all  the  silver 
salt  present  is  complete.  After  the  silver  chloride  has  settled,  an 
aliquot  portion  of  the  supernatant  ether  solution  is  syphoned  off  into 
a  platinum  dish  and  evaporated  on  the  top  of  a  water-oven  to  dry- 
ness. The  residue  is  rosin  containing  a  small  amount  of  oleic  acid^ 
which  can  be  accurately  allowed  for." 

The  following  experiment  gives  the  allowance  to  be  made  : 
"  J^y.  II.  One-half  a  gram  of  pure  fat  acid  was  treated  in  the- 
above  way.     Eighty  cc.  shaken   with   IICl   and  evaporated  gavo 
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0.0188  gram  of  residue ;  10  co.  contain  therefore  0.00235  gram  of 
oleic  acid.  This  very  small  and  accurate  correction  of  0.00235 
gram  for  every  10  cc.  of  liquid  shaken  up  with  HCl  was  applied  in 
the  subsequent  experiments." 

The  manner  of  calculating  the  allowance  may  be  most  clearly 
shown  by  another  experiment : 

"  Efxp,  rV.  One-half  a  gram  of  the  fat  acids  from  linseed  oil  was 
add  to  0.050  gram  of  rosin  and  treated  as  the  above. 

"  Seventy  cc.  shaken  with  ITCl  gave  0.0517  gram  of  residue.  Sub- 
tracting the  allowance  for  70  cc.,  namely,  0.0164  gram,  leaves 
0.0353  gram  of  0.0504  gram  of  rosin  on  the  whole  quantity  taken 
instead  of  0.050  gram  taken." 

About  0.5  grm.  of  the  mixture  of  the  fatty  acids  and  resin  are 
dissolved  in  twenty  cc.  of  strong  alcohol  and,  with  phenol-phthalein 
as  an  indicator,  soda  is  run  in  to  a  slight  supersaturation.  The  al- 
coholic solution,  after  boiling  for  ten  minutes  to  ensure  complete 
saponification,  is  mixed  with  ether  in  a  graduated  cylinder  till  the 
volume  is  100  cc.  To  the  alcoholic  and  ethereal  solution  1  grm. 
of  very  finely  powdered  Ag.  NO,  is  added  and  the  contents  of  the 
cylinder  are  shaken  thoroughly  for  ten  or  fifteen  minutes.  After  the 
precipitate  has  settled,  50  cc.  are  measured  off  and  if  necessary  fil- 
tered into  a  second  graduated  cylinder.  A  little  more  Ag.  NO,  is 
added  to  see  if  the  precipitation  is  complete  and  then  20  cc.  of  dilute 
hydrochloric  (1:2)  to  decompose  the  silver  resinate.  An  aliquot 
part  of  the  ethereal  solution  in  the  cylinder  is  evaporated  in  a  tared 
dish  and  weighed  as  resin,  deducting  a  small  correction  (for  10  cc. 
0.00235  grm.)  for  oleic  acid.  The  amount  of  resin  substracted 
from  the  combined  weight  of  fatty  acids  and  resins,  as  found 
before,  gives  the  fatty  acids.  (7)  Sodic  carbonate ;  (8)  Sodic 
chloride  ;  (9)  Sodic  sulphate  ;  (10)  Sodic  ^silicate  ;  (11)  starch  ;  (12) 
insoluble  residue.  The  filter  in  the  funnel  connected  with  the 
return  cooler,  after  treatment  with  alcohol  contains  the  mineral 
constituents  of  the  soap.  The  contents  of  the  filter  are  washed 
with  cold  water  till  the  washings  amount  to  60  cc.  The  filter  is 
then  dried  and  weighed.  The  weight  gives  the  insoluble  residue 
and  starch. 

The  starch  is  converted  into  CgH,,0,  with  dilute  acid  and  titrated 
with  Fehling's  solution.  The  weight  of  starch  found  substracted 
from  the  total  weight  of  insoluble  residue  and  starch  gives  the  in- 
soluble mineral  constituents. 

The  aqueous  solntion  of  60  cc.  just  mentioned,   is  divided  into 
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The  original  article  by  Gladding,  reads  as  follows  : — 

THE  QUANllTATIVE  SEPARATION    OF    ROSIN    FROMT 

FATS. 

"  About  0.5  gram  of  the  fat  acids  containing  the  rosin  is  intra- 
daced  into  a  small  flask.  Twenty  cubic  centimetres  of  95  per  cenU 
alcohol  are  added,  and  the  flask  rotated  till  the  fat  acids  and  the- 
rosin  are  dissolved.  A  drop  of  phenol  phthalein  is  now  added,  and 
then  a  saturated  solution  of  caustic  potash  in  alcohol  drop  by  drop, 
with  thorough  agitation  after  the  addition  of  each  drop,  until  the- 
deep  red  color  characteristic  of  alkalinity  is  obtained.  One  or  two 
additional  drops  are  now  added,  and  the  flask  placed  on  a  water- 
oven  and  kept  at  the  temperature  of  boiling  alcohol  for  ten  miniitea 
to  ensure  the  saponiflcation  of  the  last  portions  of  fat.  The  flask 
should  be  loosely  corked.  It  is  now  cooled  and  the  contents  washed 
into  a  graduated  100  cc.  cylinder  by  means  of  concentrated  ethen 
The  cylinder  is  filled  with  the  ether  exactly  to  the  100  cc.  mark  ; 
then  corked,  best  by  a  common  cork  twisted  tightly  in,  and  the 
contents  mixed  by  a  moment's  shaking.  About  one  gram  of  C.  P, 
neiUral  silver  nitrate  is  now  rubbed  to  an  impalpable  powder  in  a- 
a  small  mortar  and  then  introduced  into  the  cylinder.  The  latter  is 
vigorously  shaken  for  ten  or  fifteen  minutes  until  the  flocculent  pre- 
cipitate of  silver  stearate  and  oleate  collects  in  the  same  manner  as- 
silver  chloride  upon  shaking,  and  settles  clear.  Fifty  to  seventy 
cc.  of  the  supernatant  liquid  are  now  syphoned  off  by  means  of  a 
slender  syphon,  previously  filled  with  ether,  into  a  second  100  cc» 
cylinder,  passing  the  liquid  through  a  small  filter  paper  if -it  is  not 
perfectly  clear.  A  small  quantity  of  pulverized  silver  nitrate  is- 
shaken  up  with  this  to  make  certain  that  all  the  oleate  and^stearate 
are  precipitated.  If  no  flocculent  precipitate  appears  this  is  the- 
case.  Twenty  cc.  of  a  mixture  of  hydrochloric  acid  and  water,  one- 
third  the  former  and  two-thirds  the  latter,  are  now  added,  and  the 
cylinder  vigorously  shaken  until  the  decomposition  of  all  the  silver 
salt  present  is  complete.  After  the  silver  chloride  has  settled,  an 
aliquot  portion  of  the  supernatant  ether  solution  is  syphoned  off  into 
a  platinum  dish  and  evaporated  on  the  top  of  a  water-oven  to  dry- 
ness. The  residue  is  rosin  containing  a  small  amount  of  oleic  acid,, 
which  can  be  accurately  allowed  for." 

The  following  experiment  gives  the  allowance  to  be  made  : 
"  Eocp.  II.  One-half  a  gram  of  pure  fat  acid  was  treated  in  the 
above  way.     Eighty  cc.  shaken   with   IICl   and   evaporated  gavo 
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0.0188  gram  of  residue ;  10  cc.  contain  therefore  0.00235  gram  of 
oleic  acid.  This  very  small  and  accurate  correction  of  0.00235 
gram  for  every  10  cc.  of  liquid  shaken  up  with  IICl  was  applied  in 
the  subsequent  experiments." 

The  manner  of  calculating  the  allowance  may  be  most  clearly 
shown  by  another  experiment : 

**  JSxp.  lY.  One-half  a  gram  of  the  fat  acids  from  linseed  oil  was 
add  to  0.050  gram  of  rosin  and  treated  as  the  above. 

"  Seventy  cc.  shaken  with  HCl  gave  0.0617  gram  of  residue.  Sub- 
tracting the  allowance  for  70  cc.,  namely,  0.0164  gram,  leaves 
0.0353  gram  of  0.0504  gram  of  rosin  on  the  whole  quantity  taken 
instead  of  0.050  gram  taken." 

About  0.5  grm.  of  the  mixture  of  the  fatty  acids  and  resin  are 
dissolved  in  twenty  cc.  of  strong  alcohol  and,  with  phenol-phthalein 
as  an  indicator,  soda  is  run  in  to  a  slight  supersaturation.  The  al- 
coholic solution,  after  boiling  for  ten  minutes  to  ensure  complete 
saponification,  is  mixed  with  ether  in  a  graduated  cylinder  till  the 
volume  is  100  cc.  To  the  alcoholic  and  ethereal  solution  1  grm. 
of  very  finely  powdered  Ag.  NO,  is  added  and  the  contents  of  the 
cylinder  are  shaken  thoroughly  for  ten  or  fifteen  minutes.  After  the 
precipitate  has  settled,  50  cc.  are  measured  off  and  if  necessary  fil- 
tered into  a  second  graduated  cylinder.  A  little  more  Ag.  NO,  is 
added  to  see  if  the  precipitation  is  complete  and  then  20  cc.  of  dilute 
hydrochloric  (1:2)  to  decompose  the  silver  resinate.  An  aliquot 
part  of  the  ethereal  solution  in  the  cylinder  is  evaporated  in  a  tared 
dish  and  weighed  as  resin,  deducting  a  small  correction  (for  10  cc. 
0.00235  grm.)  for  oleic  acid.  The  amount  of  resin  substracted 
from  the  combined  weight  of  fatty  acids  and  resins,  as  found 
before,  gives  the  fatty  acids.  (7)  Sodic  carbonate ;  (8)  Sodic 
chloride  ;  (9)  Sodic  sulphate  ;  (10)  Sodic  ^silicate  ;  (11)  starch  ;  (12) 
insoluble  residue.  The  filter  in  the  funnel  connected  with  the 
return  cooler,  after  treatment  with  alcohol  contains  the  mineral 
constituents  of  the  soap.  The  contents  of  the  filter  are  washed 
with  cold  water  till  the  washings  amount  to  60  cc.  The  filter  is 
then  dried  and  weighed.  The  weight  gives  the  insoluble  residue 
and  starch. 

The  starch  is  converted  into  C.Hj^O,  with  dilute  acid  and  titrated 
with  Fehling's  solution.  The  weight  of  starch  found  substracted 
from  the  total  weight  of  insoluble  residue  and  starch  gives  the  in- 
soluble mineral  constituents. 

The  aqueous  solution  of  60  cc.  just  mentioned,  is  divided  into 


48  ANALYSIS   OP  SOAr. 

four  equal  parts,  in  one  of  which  is  determined  the  carbonate  of  soda 
titration  and  in  the  other  parts,  the  chloride,  the  sulphate  and  the 
silicate  respectively,  by  any  convenient  method. 

My  thanks  are  due  to  my  assistant,  Dr.  Edgar  Everhart,  for  his 
assistance  in  working  out  the  details  of  this  scheme. 
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ABSTRACTS. 


Abstracts  from  BerichU  der  DeuUchen  Chemiachen  Oeselhchajt,  by  Percy  Ney- 

mann,  Ph.  B. 

On  Synthetical  Oxalic  Acid.    V.  Merz  and  W.  Weith,  (Vol. 

XV.,  p.  1507).  The  idea  was  taken  from  the  fact  that  formic  acid  can 
be  produced  from  inorganic  material,  namely,  carbonic  oxide  and 
caustic  soda.  Considering  the  large  production  of  alkali  formiates,  it 
seemed  possible  that  oxalic  acid  might  be  formed  from  these  mate- 
rials. Investigation  was  extended  to  the  potassium  and  sodium  salts 
of  formic  acid,  also  the  calcium,  barium  and  magnesium  salts.  The 
f  ormiates  were  subjected  to  the  heat  of  baths  of  various  substances. 
In  the  diphenylamin  bath  (310^)  the  sodium  formiate  is  scarcely  de- 
composed. At  360^  (mercury  bath)  it  is  mostly  convert^jd  into 
carbonate,  and  at  440^  (sulphur  bath)  it  is  mainly  converted  into 
the  oxalate.  The  potassium  salt  behaves  in  a  similar  manner.  The 
other  salts  gave  no  oxalate  even  at  440^. 

Tanadintrichlorid  from  Tanadintrisulphide.    W.  Hal- 

LBBSTADT,  ( Vol.  XV.,  p.  1619.)  The  sulphide  is  heated  (in  a  drawn 
out  piece  of  combustion  tubing,  the  small  end  of  which  is  con- 
nected with  a  distilling  flask)  in  a  current  of  chlorine  at  a  moderate 
temperature.  The  liquid  produced  is  distilled.  The  residue,  which 
consists  of  Vanadintrichlorid,  is  treated  in  a  steam  of  carbonic  acid 
at  150**  C. 

An  Ammoniacal-alkaline  Silrer  Solution  as  Reagent  for 

Aldehyde.  B.  Tollens,  (Vol.  XV.,  p.  1635.)  The  author  finds  a 
solution  of  the  following  composition  to  be  the  best : 

Three  grms.  of  nitrate  of  silver  are  dissolved  in  30  grms.  of  am- 
monia of  0.923  sp.  gr. 

Three  grms.  of  caustic  soda  are  dissolved  in  30  grms.  of  water. 
The  two  solutions  are  mixed  and  used  after  a  few  days.  The  re- 
agent must  be  kept  in  a  cool,  dark  place. 

Quantitatiye   Estimation   of  Fusil   Oil   in  Brandy.    L. 

Marquardt,  (Vol.  XV.  p.  1661.)  Continued  from  Vol.  XV.  p. 
1370.  Author  adds  that  ether  cannot  be  used  in  place  of  chloro- 
form. Common  chloral  chloroform,  such  as  is  used  for  surgical 
purposes  is  not  pure  enough.  Even  that  known  as  pure  chloroform 
should  be  subjected  to  one  or  two  oxidations  with  bichromate  of 
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potassa  and  salphuric  acid.  The  alcohol  must  also  be  purified. 
The  author  appends  a  qualitative  analysis. 

On  Soluble  Alizarin   Blue,    H.  Brunck  and  C.  Graehl, 

(Vol.  XV.  p.  1783.)  The  dye  is  called  alizarin  blue  S.  alizarin 
blue  as  it  occurs  in  commerce,  in  a  paste  of  10 — 12  ^  of  dry  con- 
stituents is  mixed  with  a  25 — 30  ^  solution  of  sodium  bisulphite. 
When  the  solution  is  filtered,  unaltered  alizarin  blue  remains  on  the 
filter  which  can  be  treated  again.  The  filtrate  contains  the  new 
compound  which  can  be  obtained  in  cystalline  form. 

Preparation  of  Peroxide  of  Lead.    A.   Fkhrjiann,  (Vol. 

XV.  p.  1882.)  It  is  best  and  most  cheaply  prepared  by  treating  a 
solution  of  chloride  of  lead  (50 — 60**  C.)  with  chloride  of  lime  until 
a  filtered  sample  shows  no  more  brown  color.  It  is  then  filtered  off 
with  exclusion  of  air. 

The  Synthesis  of  Cuminie  Aeid.    Rich.  Mbtsr  and  Erwin 

MusLLEB,  (Vol.  XV.  p.  1903.)  The  cumol  was'prepared  according 
to  Gustavson's  method,  by  the  action  of  secondary  propylbromid 
on  benzol  in  the  presence  of  Al,  Br,. 

The  synthetical  cumol  was  transformed  into  the  bromine  com- 
pound in  the  usual  manner,  and  the  acid  produced  in  the  same 
manner  as  in  the  first  experiments  (Vol.  XV.  p.  496.698,  Ber-d-d- 
chem  Ges.)    The  melting  point  was  found  to  be  116^ — 117^  C,  and 

the  formula  (1.4)  : 

CO  OH 

/ 
C,  H,  CH, 

On  the   Reduction  of  *  Molybdenum  Compounds.    Otto 

Frbiherr  von  der  Ppordten,  (Vol.  XV.  p.  1925.)  The  volu- 
metric method  is  important.  Titration  is  performed  in  the  usual 
manner,  whereby  the  suboxide  is  transformed  into  the  sesquiox- 
ide  which  latter  is  used  for  calculations.  The  salt  is  dissolved  in 
a  little  water,  to  which  are  added  60  cc  of  a  27  per  cent,  hydrochloric 
acid  and  8 — 10  grma.  of  zinc  in  bars,  the  iron  in  which  has  been  de- 
termined by  titration.  When  the  solution  has  assumed  a  yellow 
color,  and  before  all  the  zinc  is  consumed  the  fiask  is  cooled,  and 
contents  thrown  into  a  poicelain  dish  containing  water,  dil.  sul- 
phuric acid  and   manganous  sulphate  solution  of  the  concentration 
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given  by  Zimniermann.  From  a  pipette  more  permanganate 
solution  is  added  and  titred  to  pink  color  as  usual.  The  re- 
sults are  accurate 

1  CO  K  Mn  0,= 0.000752185  Oxygen 

1  cc  K  Mn  O,=0.00451311  Mo  O, 

Method  for    determination  of  phosphoric  aeid.     Otto, 

Freiherr  v.  d.  Pfordten.     (Vol.  XV.,  p.  1929). 

The  method  is  based  upon  the  estimation  of  molybdic  acid.  The 
composition  of  the  yellow  precipitate  is  assumed  to  be  that  given  by 
Finkcner  and  Pemberton.     One  mol.  P,  O^  to  24  mol.  Mo  0,. 

The  method  is  applicable  in  all  cases  in  which  the  separation  of 
the  phosphoric  acid  with  molybdate  of  ammonium  can  take  place. 

On  some  ehinolin  deriyatiyes.    O.  Rhoussopoulos.   (VoL 

XV.,  p.  2008).  Chinolin  and  £thylmonochlor-acetate  give  rise  to  a 
chloride. 

C.  H,  N  +  CH,  CI  CO,  C,  II,=C.  H,  NCII,  CO.  C,  H.  CL 

It  may  be  termed  the  chlorohydrate  of  the  chinolin-glycocoll- 
ethylether. 

The  Betaln  of  Chinolin  C^^  H^  NO,,  H,  O  can  be  obtained  from 
the  chlorohydrate  by  treatment  with  oxide  of  silver. 

On  the  application  of  diphenylamin  and  anilin  in  qualita- 
tiye  analysis.    Conrad  Laar.    (Vol.  XV.,  p.  2086). 

On   azylines^  a  homologous  series  of  bases  containing 

nitrogen.     E.  Lippmann  and  F.  Tleisnkr.      (Vol.  XV.,  p.  2136). 

Nitrous  oxide  acts  on  amines  and  amido  acids,  eliminating  nitro- 
gen and  forming  a  hydroxyl  derivative.  When  nitrous  oxide  is 
passed  into  an  alcoholic  solution  of  dimethyl  anilin,  the  solution  is 
colored  deep  red,  carbonic  acid  is  evolved  and  crystals  are  formed. 
The  reaction  takes  place  accordin^jj  to  the  formula  : 

2  C,  II„  N  +  2  N0=2  H.  0+C,.  H.,  N.. 

Azylins  are  compounds  containing  nitrogen  which  are  obtained 
by  the  action  of  nitrous  oxide  on  bases  into  which  the=N-N= 
has  entered  the  benzol  ring  with  four  free  bonds  while  azo  com- 
pounds are  those  which  are  characterised  by  the  bivalent  group 
_N=N— . 

The  compounds  are  insoluble  in  water  but  soluble  with  beautiful 
red  color  in  hydrochloric  acid  and  with  a  beautiful  green  color  in 
acetic  acid.  The  melting  points  increase  with  the  decrease  in  mol- 
ecular weight. 
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Contributions  to  the  history  of  eonydrin.    A.  W.  Hop- 

HANN.  (Vol.  XV.,  p.  2313).  The  author  determines  the  formula 
of  eonydrin  to  be  the  same  as  that  given  b}    Werthmn  C^  H^,  NO. 

On  the  behayior  of  the  alkali  phosphates  towards  some 

indicators.  6.  Tobias.  (Vol.  XV.,  p.  2452).  By  the  action  of 
phosphoric  acid  on  alkalies  the  changes  of  color  of  the  indicators 
are  not  as  decided  as  with  other  acids.  Experiments  with  litmus, 
phenolphtalein  and  aqueous  solution  of  cochineal  on  different  solu- 
tions (I)  a  dilute  aqueous  solution  of  pure  commercial  phosphoric  acid 
was  taken  and  allowed  to  stand  for  some  time,  it  then  was  boiled 
to  remove  all  modifications  of  phosphoric  acid,  except  ortho-100 
CO  contained  4.095  H,  PO^ ;  (2)  a  solution  of  double  this  strength, 
100  cc  =  8.190  H,  PO^ ;  (3)  potassa,  freed  from  carbonic  acid  and 
from  K,  SO,  by  means  of  Ba  (0H)„  100  cc  =  4.096  KOH  ;  (4)  soda 
solution,  100  cc  =  2.349  NaOH  ;  (5)  ammonia,  freed  from  carbonic 
acid,  100  cc=  1.950  NH, ;  (G)  di-sodic  phosphate,  100  cc=  3.4165 
Na.  HPO,. 

In  no  case  were  the  results  satisfactory,  the  indicators  mentioned 
above  should  not  be  used  for  the  titration  of  phosphoric  acid. 

Lecture  experiments  with  Zinc  dust  and  Sulphur.    II. 

Schwarz.  (Vol.  XV.,  p.  2505).  The  old  experiment  employed  for 
demonstrating  chemical  union  by  heating  sulphur  and  copper  or 
iron  filings  is  well  known.  The  demonstration  can  be  shown  much 
more  brilliantly  by  heating  a  mixture  of  zinc  dust  and  sulphur. 
When  mixed  in  the  proportion  of  atomic  weights,  65  parts  of  zinc  and 
32  parts  of  sulphur  in  a  mortar  (but  with  great  care)  the  mixture 
can  be  easily  ignited  by  a  match  and  will  burn  like  gunpowder. 
The  mixture  can  be  partly  exploded  by  a  smart  blow  of  the  hammer. 

When  the  vapor  of  bisulphide  of  carbon  is  brought  in  contact 
with  heated  zinc  dust,  the  zinc  dust  immediately  begins  to  glow  ; 
sulphide  of  zinc  is  formed  and  carbon  separates. 

Carbon  in  statu  nascendi  easily  unites  with  nascent  hydrogen.  A 
mixture  of  sulphuretted  hydrogen  and  bisulphide  of  carbon  vapor 
is  conducted  over  zinc  dust,  which  is  gently  heated.  The  resulting 
gas  after  passing  through  KOH  to  absorb  undecomposed  sulphuretted 
hydrogen,  was  found  to  consist  of  hydrogen  and  large  quantities  of 
marsh  gas. 

On    the    Demonstration    of    the    Flashing    Point    of 

Petroleum.  J.  T.  Stoddard.  (Vol.  XV.,  p.  2555).  Description 
of  apparatus,  which  is  very  simple  and  can  be  made  easily  in  any 
laboratory. 
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Contributions  to  the  Knowledge  of  the  Direet  Snbstitu- 
tion  Products  of  Azobenzol.  H.  Janoosky.  (Vol.  XV.,  p.  2575). 
The  majority  of  the  substitution  products  of  azo-benzol  which  have 
been  produced  within  late  years  were  obtained  indirectly  by  reduc- 
tion of  substituted  nitro-compounds  or  by  oxidation  of  substituted 
amido-compounds,  or  by  diazotation  and  subsequent  combination. 
By  sulphurizing  with  fuming  sulphuric  acid  of  10-14  ^  azoben- 
zol-mono-sulpho-acid  is  produced  (Cj,H^N,SO,H4-3  aq).  By  decom- 
posing with  iron  and  acetic  acid  anilin  and  amido-benzol-para- 
Bulpho-acid  are  produced.  The  formula  of  the  mono-sulpho-acid 
would  hence  be  C.H  N=  :  =NC.H  .  SO.H. 

(1)  (4/ 

Three  acids  are  obtained  by  treating  one  part  of  azobenzol  with 

four  parts  of  cryst.  aoid  of  20-30  ^.  The  first  or  alpha-acid  is 
C„H,N,  (S0,H),+3  aq.,  or  SO.H,  C.HN=  :  =NC.H,SO,H.    It  u 

•   (4)  (1)  (1)  (4) 

identical  with  the  acid  produced  from  the  nitro-sulpho-acid  of 
benzol  (1.4)  or  from  the  amido-sulpho-acid  (1.4). 

The  second  acid  is  an    amido-benzol-meta-siilpho-acid   of    the 

formula  : 

SO,H.  C,H,N=  :  =NC.H.,  SO.H 

(3)  (1)  (1)  (3) 

It  crystallises  with  five  molecules  of  water  of  crystallisation. 

The  third  acid  is  probably 

/NH     (1) 

c.n.-so.k  (2; 
\so,H(4; 

By  decomposition  it  yields  anilin  and  amido-benzol-diflulpho-acid. 

On  the  Recognition  and  Estimation  of  Titanium.    A. 

Weller.  (Vol.  XV.,  p.  2592).  The  author  recommends  peroxide 
of  hydrogen  as  a  reagent  in  testing  for  titanic  acid.  A  few  drops 
of  the  peroxide  added  to  Ice  of  a  sulplniric  acid  solution  of  titanic 
acid  will  produce  and  orange-red  color,  when  as  much  as  one  milli- 
gramme of  the  acid  is  present,  and  a  distinct  light  yellow  color 
when  0,0001  grms.  is  present.  Only  when  the  amount  is  equivalent 
to  0,0002  grms.  the  reaction  ceases  to  be  distinct.  This  reaction  is 
employed  for  a  quantitative  colorimetric  determination  of  titanium 
and  gives  very  good  results  in  as  much  as  the  titanium  can  be 
determined  in  the  presence  of  zirconium,  tantahim  and  niobium. 
When,  however,  vanadic  or  molybdic  acid  is  present,  great  care 
must  be  exercised,  as  these  acids  are  also  colored  when  H^O^  is 
added  to  a  solution  containing  them. 


ACTION  OF  DIAZOANISOLE  UPON  PHENOLES. 


By  James  H.  Stebbins,  Jr.,  F.  C.  S. 


SECOND    PAPER. 

In  my  last  paper  on  this  subject,  I  described  a  compound  pro- 
duced by  the  action  of  diazoanisole  chloride,  upon  an  alkaline  solu- 
tion of  orcine. 

At  present  it  is  my  intention  to  describe  a  somewhat  similar  body 
resulting  from  the  union  of  diazoanisole  chloride,  and  resorcine  di- 
sulpbonate  of  soda. 

18.  3  g.  anisidine  were  diazotized  with  17.9  g.  II  CI  (1.20  Sp. 
Gr.)  and  6.9  gr.  Na  NO,,  in  200  c.  c.  water. 

The  diazoanisole  chloride  thus  formed,  was  added,  little  by  little, 

and  under  constant  stirring   to   a   solution  composed  of  18.9  grs. 

resorcine  disulpho  acid,  16  grs.  Na  OH  in  200   c.  c.  water,  and  20 
c.  c.  Na  OH  and  Aq.  (LO  per  cent.) 

The  whole  was  allowed  to  rest  for  a  few  hours,  and  then  treated 
with  an  excess  of  strong  muriatic  acid,  which  precipitated  the  dye- 
stuff  as  a  free  acid. 

It  was  then  dissolved  in  hot  water  and  allowed  to  crystallize. 

Thus  prepared  it  crystallizes  in  little  fern  shaped  yellow  plates, 
which  are  easily  soluble  in  hot  and  cold  water. 

RESORCINE-DISULPIIO    ACID    AZO-ANISOLE. 

This  substance  is  probably  formed  according  to  the  following 
equation  : 

O— CH,  (IISO,)— OH 

c.h/  +  C.  H, 

N=N— CI  (HSO,)— OH 

0-CH, 

C.H,  (HSO.)  OH 

N=N— C.H  +  HCl. 

\ 

(HSO,)  OH 
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This  interesting  salt,  was  obtained,  by  dissolving  the  free  acid  in 
hot  water  and  treating  with  an  excess  of  Ba  CI,. 

The  precipitate  formed  was  collected  on  a  filter,  washed  and  dis- 
solved in  boiling  water,  from  which  it  crystallized  on  cooling  in 
fine,  yellow,  star-grouped  needles. 

In  transmitted  light  this  salt  has  a  yellow  color,  but  in  reflected 
light  a  brick-red  shade. 

It  is  sparingly  soluble  in  cold,  but  readily  soluble  in  boiling  water, 
from  which  it  crystallizes  with  one  molecule  water  of  crystalliza- 
tion. 

A  barium  estimation  gave  : 

Barium * 24.56,^ 

THKORV. 

Barium 24.56s; 


ON  A  NEW  DEVICE  FOR  DETERMINATION  OF  CAR- 
BON IN  CAST  IRON. 

By  a.  a.  Bkenemax,  S.   B. 

The  carbonaceous  residue  obtained  when  cast  iron  is  dissolveil  is 
commonly  transferred  with  the  mass  of  asbestos  sering  as  a  filter 
to  the  combustion  tube.  To  avoid  accidents  incident  to  this  trans- 
fer, and  to  ensure  the  combustion  of  refractory  portions  of  graphite, 
the  writer  has  adopted*  the  modifications  of  the  process  described 
below.  A  brief  note  upon  the  j)rocess  was  read  at  the  meeting  of 
the  American  Association  in  1870,  but  the  success  attending  its  use 
since  then  by  students  under  the  writer's  direction,  as  well  as  the 
introduction  of  some  minor  improvements,  has  led  him  to  believe 
that  a  fuller  description  of  the  process  might  be  useful  to  others. 
The  process  depends  in  the  main  upon  the  use  of  combustion  tubes 
of  porcelain,  and  the  employment  of  a  small  tube  of  platinum  as  a 
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filtering  tube,  which  is  subsequently  put  with  its  contents  into  the 
combustion  tube  and  heated  in  a  stream  of  oxygen  in  presence  of 
cupric  oxide  in  the  usual  way. 

The  details  of  the  filtering  apparatus  will   be  best  understood 
from  the  figure. 


A  is  a  tube  of  moderately  thick  platinum  foil,  somewhat  thicker 
than  that  used  in  blowpipe  work.  B  is  a  piece  of  soft  rubber  tub- 
ing fitting  snugly  within  A.  C  is  a  piece  of  glass  combustion  tub- 
ing, tapered  at  each  end  as  shown,  and  having  a  length  of  about 

12  c.  m.     Other  dimensions  are  as  shown  in  the  figure,  viz.,  A  45x 

13  m.  m.,  B  40  m.  m.  in  length.     A  may  vary  in  dimension  accord- 
ing to  circumstances. 

The  apparatus  is  connected  together  by  pulling  or  pushing  the 
tube  B  over  the  tapering  end  of  C  after  it  has  been  loosely  inserted 
in  A.  All  pressure  upon  A  is  thus  avoided.  The  joint  is  air-tight. 
When  not  in  use  A  is  slipped  over  a  piece  of  glass  tubing  of  proper 
size  to  protect  it  from  injury.  The  loop  F  serves  to  introduce  a 
slightly  hooked  glass  rod  by  which  A  is  moved  into  the  combustion 
tube  or  withdrawn  from  it.  The  disc  D  is  of  platinum  foil,  perfor- 
ated, and  when  in  use  rests  on  the  end  of  B  within  A,  and  supports 
the  asbestos  used  in  filtration.  A  small  funnel  C  serves  to  convey 
liquids  to  the  filtering  tube.  The  filter  with  its  contents  when  dry 
is  separated  from  B  and  C  and  introduced  into  the  combustion 
tube,  where  it  is  heated  in  a  current  of  oxygen  as  mentioned,  in 
the  usual  way. 

The  tube  A  is  easily  made  in  the  laboratory,  being  shaped  over  a 
piece  of  combustion  tubing  and  soldered  with  gold  leaf.  It 
should  fit  snugly  within  the  porcelain  tube,  so  that  oxygen  may 
pass  mainly  throuyh  the  filter  and  its  contents.  It  is  not  difficult  to 
find  porcelain  tube  of  a  proper  size  to  suit  the  platinum  tube,  and 
in  case  of  difficulty  the  latter  can  be  enlarged  by  rubbing  it  with  a 
stout  glass  rod  while  held  on  a  piece  of  combustion  tubing  or  re- 
duced in  size  by  cutting  and  resoldering. 

The  use  of  porcelain  tubes  is  of  advantage  not  only  because  of 
the  high  temperature  attainable,  but  also  because  the  average  life 
of  such  a  tube   is  greater  than  that  of  a  quantity  of  glass  combus- 
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tion  tubes  costing  an  equal  sum  ;  with  the  certainty  of  perfect  com- 
bustion that  is  assured  in  their  use,  the  convenience  of  seeing  the 
substance  under  combustion  disappears. 

The  tubes  of  platinum  seem  to  suffer  little  in  use.      One  of  them 
has  sufficed  for  about  fifty  combustions  and  is  still  perfectly  good. 
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Abstracts  from  the  Joartuil  of  the  Chemical  Society^  LoDdon,  by  Arthur  U. 

Elliott,  Ph.  B.,  F.  C.  S. 

On  Oxypropyltoluidine.  By  H.  Foster  Morley,  M.  A.,  Fel- 
low of  University  College.      (Vol.  XL.,  p.  387). 

Propylene  oxide  was  dissolved  in  an  equivalent  of  paratoluidine, 
and  heated  for  hours  on  a  water  bath.  On  distilling  no  propylene 
oxide  was  obtained,  but  at  285°-288®  a  liquid  was  obtained,  which 
afterward  solidified  and  by  crystallization  from  benzene  gave  the 
formula  N  (CjH^O)  (C,H,)  II.  A  better  yield  is  obtained  when 
the  toluidine  solution  of  propylene  oxide  is  allowed  to  stand  some 
days  at  ordinary  temperatures.  In  the  latter  case  20  grms. 
of  the  base  were  obtained  from  46  grms.  of  toluidine. 
Oxypropyltoluidine  melts  at  74**  and  boils  at  293°.  It 
is  insoluble  in  water,  soluble  in  benzene,  ether,  alcohol,  and  petro- 
leum. Dissolved  in  solution  of  oxalic  acid  it  gives  crystals  of  the 
formula  C,„II„XO,H^C,0,,  which  molt  at  151*>.  On  heating  the 
oxalate  to  150*^  it  melts  and  gives  off  water,  carbonic  oxide,  and 
carbonic  acid,  leaviug  a  syrup. 

Author  also  gives  a  description  of  the  distillation  of  oxypropyl- 
trimethylammoniuni  hydrate.  This  base  (see  J.  C.  S.,  Vol. 
XXXVIII.,  p.  877)  resembles  neurine  when  heated  giving  trimethy- 
lamine,  propylene-glycol  with  other  licjuids,  and  carbonic  acid. 

On  some  Halogen  Compounds  of  Acetylene.    By  R.  T. 

Plimitox,  Ph.  D.     (Vol.  XL.,  p.  301). 

The  acetylene  was  obtained  by  Jungfleisch's  method  from  coal 
gas.  By  passing  the  acetylene  through  bromine  the  author  obtained 
the  tetrabromide  and  a  solid  CJIBr,  melting  at  174".  By  treating 
the  tetrabromide  in  alcohol  with  zinc  powder  the  dibromide  was 
made  ;  it  boiled  at  110-111  and  at  17^  was  still  liquid.  Its  specific 
gravity  at  0°  C.  was  2.268.  The  di-iodide  was  made  by  passing  acety- 
lene over    iodine  wet  with  alcohol.     Crvstallized  from  alcohol,  it 
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gives  needles  melting  at  73°,  and  distilling  without  decomposition  ; 
it  boils  at  192^. 

Acetylene  cbloriodide  was  preparedTby  passing  the  gas  over  iodine 
monochloride.  The  crude  product  was  washed,  dried  and  distilled. 
The  chloriodide  obtained  was  a  heavy  liquid  boiling  at  119^  and  has 
the  formula  C,H,C1I.  Acetylene  chlorobromide  is  prepared  by  add- 
ing bromine  to  acetylene  chloriodide  under  water,  dissolving  the 
separated  iodine  in  sodium  thiosulphate,  drying,  and  distilling  the 
liquid.  It  boils  at  81^-82",  and  has  the  formula  C,H,C1  Br. 
Warmed  with  alcoholic  soda  it  gives  a  spontaneously  explosive  gas. 

Acetylene  bromide  was  made  by  shaking  acetylene  with  bromine 
iodide  in  bottles  from  which  the  air  had  been  previously  abstracted. 
The  crude  black  oil  is  washed  with  sodium  thiosulphate  and  purified 
by  distillation  with  steam.  It  is  a  heavy  colorless  liquid,  boiling  at 
150"  and  solid  at  8^. 

This  paper  is  accompanied  with  a  table  showing  the  relation  of 
the  above  compounds  to  those  of  ethylene  and  ethylidine. 

On  Dihydroxybenzoic  Acids  and  Iodo-8alicyIie  Acids. 

By  A.  K.  Miller,  Ph.  D.     (Vol.  XL.,  p.  398). 

In  this  research  the  author  has  obtained  the  sixth  acid  of  the 
formula  C^H,  (OH),,  COOH.  Two  methods  were  employed  ;  one 
by  heating  catechol  with  ammonium  carbonate  and  water  in  sealed 
tubes,  and  the  other  by  fusing  iodosalicylic  acid  with  potassic 
hydrate.  By  the  first  method  very  little  of  the  dihydroxybenzoic 
acid  was  obtained  ;  but  it  gave  a  ^>?/re  blue  coloration  with  ferric 
chloride,  which  turned  violet  red  with  sodium  carbonate.  Analysis 
gave  figures  for  the  fonnula  C^II^O^.  For  the  second  method  the 
author  made  iodosalicylic  acid  by  the  direct  action  of  iodine  on 
salicylic  acid.  Lautemann,  Lischti,  Demole  and  Goldberg,  worked 
upon  iodosalicylic  acids,  but  their  results  were  so  divergent  that  the 
author  repeated  the  work.  Having  found  that  Lautemann's  and 
Gohlberg's  work  agreed  in  some  points,  the  author  made  iodosali- 
cylic acid  by  Lautemann's  method,  by  boiling  salicylic  acid  and 
iodine  in  alcohol.  To  separate  mono-  and  di-iodosalicylic  acids,  the 
mixture  was  boiled  with  barium  carbonate  and  water,  and  the 
barium  salts  crvstallized  from  hot  water  ;  but  the  method  did  not 
give  definite  salts  and  was  abandoned.  To  effect  the  separation  of 
two  iodosalicylic  acids  a  tedious  process  of  fractional  crystallization 
was  undertaken.  By  this  means  the  two  acids  were  separated, 
the  more   insoluble  melting  at  19T^  and  the  other  at  198°.     The 
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first  of  these  is  paraiodosalicylic  acid,  it  crystallizes  from  water 
in  long  needles,  which  give  a  violet  color  with  ferric  chloride. 
The  barium  salt  of  this  acid  crystallizes  with  4  mol's  of  water  and 
dissolves  in  120-125  parts  of  water  at  8^.  The  second  more  soluble 
acid  obtained  above  is  ortho-iodosalicylic  acid ;  it  gives  a  violet 
coloration  with  ferric  chloride.  The  barium  salt  of  the  last  acid 
requires  190  parts  of  water  for  its  solution  at  8?,  and  it  crystallizes 
with  3^  molecules  of  water. 

By  fusing  the  para-acid  with  potash  dihydroxybenzoic  acid  is 
obtained,  which  crystallized  in  anhydrous  needles.  Its  aqueous 
solution  gives  no  precipitate  with  lead  acetate,  gives  a  deep  blue 
color  with  ferric  chloride,  changing  to  red  with  sodium  carbonate, 
but  destroyed  by  excess  of  the  reagent.  By  fusing  the  ortho  acid 
with  potash,  another  dihydroxybenzoic  acid  is  obtained,  which  gives 
a  blue  color  with  ferric  chloride,  but  the  color  is  violet  red,  with 
sodium  carbonate,  and  not  destroyed  by  an  excess  of  the  reagent. 
This  acid  also  differs  from  the  former  in  its  crystalline  form,  by 
giving  a  precipitate  with  lead  acetate,  and  by  giving  catechol  and 
carbonic  acid  when  heated,  while  the  para-acid  gives  quinol  under 
the  same  conditions.  It  melts  at  204^,  and  is  the  missing  dihy- 
droxybenzoic acid. 

C.H,— O'll— O^H— COO'IT. 

The  author  gives  a  table  of  the  six  dihydroxybenzoic  acids,  with 
their  properties,  etc. 

Crystalline  Molecular  Compounds  of  Napthalene  and 
Benzene  with  Antimony  Trichloride,  By  Watson  Smith  and 
G.  W.  Davis.     (Vol.  XL.,  p.  411.) 

By  melting  together  three  j)arts  of  antimony  trichloride  with  two 
of  napthalene,  minute  clinorhombic  tables  are  formed,  which  are 
separated  from  the  fluid  muss  with  a  warm  platinum  spatula.  When 
first  obtained  they  are  transparent,  but  soon  become  opaque.  They 
gave  by  analysis  38.G8  and  38.56  per  cent,  of  antimony,  correspond- 
ing to  the  formuhi  3Sb  V\^,  2C^JI^,  which  rc^iuircs  38.94  per  cent, 
of  antimonv. 

By  dissolving  three  parts  of  crystallized  antimony  trichloride  in 
four  parts  of  benzene  w^ith  wanning  ;  in  a  few  days  large  ino- 
rhombic  plates  are  formed,  which  are  colorless  and  transparent,  and 
remain  so.  Analysis  gave  43.40  per  cent,  of  antimony  and  37.02 
per  cent,  of  chlorine,  corresponding  to  the  formula  3Sb  CI,,  20^11,, 
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which  requires  43.57  per  cent,  of  antimony  and  37.90  per  cent,  of 
chlorine. 

An  Additional  Eyidence,  by  Analysis  of  the  Quinoline 
Molecule^  that  this  Base  Belongs  to  the  Aromatic  Series 

of  Organic  Substances.     By  Watson  Smith  and  G.  W.  Davis. 
(Vol.  XL.,  p.  412.) 

By  heating  quinolene  with  ten  times  its  weight  of  antimony 
penta-chloride  in  a  sealed  tube,  the  author  obtained  the  products 
of  exhaustive  perchlorination.  Among  these  products  they  obtained 
perchlorethane  as  white  needles  melting  at  210°,  but  probably  con- 
taining perchlorbenzene.  By  resubliraing,  a  product  was  obtained 
melting  at  182'',  pure  perchlorethane  melting  at  183°.  They  also 
obtained  perchlorbenzene  as  white  needles,  melting  at  the  correct 
temperature,  223°.  No  perchlormethane  was  detected,  but  this 
might  escape  in  opening  the  tubes.  These  results  coincide  with  the 
work  of  Dewar  (J.  C.  S.,  1881,  p.  1044),  who  obtained  quinolinic 
acid  by  oxidizing  quinoline,  and  by  heating  the  acid  with  soda-lime 
got  aniline,  the  benzene  nucleus  with  an  amido-group  ;  while  the 
present  authors  obtain  the  benzene  nucleus  perchlorinated,  and  half 
the  remaining  residue,  containing  the  nitrogen  atom,  as  perchlore- 
thane. 

On  Orcinol  and  Some  of  the  Other  Dihydroxytoluenes. 

By  R.  H.  C.  Nevile  and  Dr.  A.  Winther.     (Vol  XL.,  p.  415.) 

Believing  that  Orcinol  was  a  dihydroxytoluene,  the  authors  under- 
took this  investigation.  Taking  din  it  roparatoluene  1:3:5  made 
from  dinitropartoluidine,  it  was  dissolved  in  alcohol  and  treated  with 
ammonium  sulphide.  Water  was  added  and  the  precipitate  dissolved 
in  hydrochloric  acid  and  reprecipitated  with  ammonia.  By  further 
purification  thick  needles  of  nitrotoluidine  were  obtained  melting  at 
98°-98''.4.  The  yield  was  50  per  cent,  of  the  dinitrotoluene  used. 
By  treating  with  sulphuric  acid  the  sulphate  was  obtained  ;  which 
by  further  treatment  with  potassic  nitrite  gave  nitrocresol  as  a 
brown  oil,  which  by  purification  with  ether  gave  yellow  needles  of 
nitrocresol.  The  nitrocresol  was  treated  with  tin  and  hydrochloric 
acid  ;  after  removing  the  tin,  the  solution  was  evaporated,  and  the 
crystals  obtained  washed  with  ether  to  remove  unreduced  nitro- 
cresol. From  this  chloride  dihydroxytoluene  is  obtained  by  treating 
with  sulphuric  acid  and  potassic  nitrite.  The  resulting  oil  purified 
by  distillation  and  crystallizing  from  benzene  and  chloroform,  gives 
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from  the  first  needles  or  prisms  and  from  the  latter  white  leaves- 
After  14  days  over  sulphuric  acid  it  melts  at  10C°-108^  ;  which  by 
analysis  proves  to  be  orcinol  C,II„CH,,  (OH),  1:3:5. 

The  authors  have  also  succeeded  in  making  orcinol  from  meta- 
bromo-toluene-metasulphonic  acid  ;  toluene-meta-disulphonic  acid  ; 
metabromo-metatoluidine  ;  metadibromotoluene. 

During  this  research  the  authors  have  also  obtained  the  dihy- 
droxytoluene  1 : 2 : 4,  starting  with  orthonitro-paratoluidine.  This 
latter  was  converted  in  sulphate,  treated  with  potassic  nitrite  and 
converted  into  nitrocresol.  This  nitrocresol  was  treated  with  tin 
and  hydrochloric  acid  to  obtain  amido-cresol.  The  chloride  of 
amido-cresol  thus  obtained  by  treatment  with  sulphuric  acid  and 
potassic  nitrite  and  the  di  hydroxy  toluene  obtained  as  an  oil,  which 
afterward  crystallized,  and  by  sublimation  and  crystallization  gave 
a  melting  point  of  104°-105^. 

The  author  also  prepared  dihydroxy toluene  1:2:5  from  meta-nitro- 
orthotoluidine  following  nearly  the  same  process  as  in  above  case. 
The  dihydroxytoluene  1:2:  5  obtained  is  in  white  leaves  melting  at 
124°-125°  and  freely  soluble  in  alcohol,  ether  or  water. 

An  investigation  of  the  dihydroxytoluene  1:3:4  was  also  made 
by  the  authors  starting  with  metanitro-paratoluidine,  following  the 
method  above  used  by  pre])aring  the  diazo  compound,  but  was 
unsatisfactory.  The  method  of  Wagner  [Bqy,  1874,  537)  was  used, 
and  by  slight  modification  with  success. 

The  paper  is  a  very  lengthy  one  and  filled  with  most  interesting 
details  in  manipulation  of  the  methods  used. 


Abstracts  from  Berichte  der  Deutschen   Chemisclien  GeseUtichift,  by  Percy  Xcy- 

mann,  Ph.  B. 

On  Hydroxylamiii  Chloride.     V.  Meyer.    (Vol.,  XV.   p. 

2,780.)  The  author  gives  a  method  which  can  be  used  on  a  large 
scale  without  the  use  of  platinic  chloride.  He  finds  that  the  pres- 
ence of  ammonium  chloride  does  not  impair  the  durability  of  the 
product,  but  the  presence  of  ferric  chloride  or  free  acid  cause  de- 
composition of  the  product,  forming  ammonium  chloride. 

On  the  Behavior  of  Platinum  or   Palladium   Towards 
Carbonic  Oxide  or  Hydrogen  in  the  Presence  of  Oxygen 

and  Water.  Moritz  Tb^vuhk.  (Vol.  XV.,  p.  2,854.)  Not  only 
palladium  containing  hydrogen  but  also  palladium  which  is  free  from 
hydrogen  will  oxidize  carbonic  oxide  in  the  ])resence  of  water  to 
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carbonic  acid.  Peroxide  of  hydrogen  is  also  formed.  Platinum  be- 
haves in  the  same  manner.  If  platinum  in  the  form  of  foil  or  wire 
is  shaken  with  hydrogen,  air  and  water  a  large  quantity  of  perox- 
ide  of  hydrogen  is  at  once  formed. 

Separation  of  Asparagin  from  Solution.     E.  Schulzb. 

(Vol.  XV.,  p.  2,855.)  Mercuric  nitrate  when  added  to  a  solution 
containing  asparagin  will  precipitate  it.  The  precipitate  can  be  de- 
composed by  means  of  sulphuretted  hydrogen,  again  affording  as- 
paragin. 

Preparation  of  Indigo  blue  from  Orthonitrobenzaldehyd. 

Ad.  Baeyer  and  Viggo  Drawsen.  (Vol.  XV.,  p.  2,856.)  If  a 
solution  of  orthonitrobenzaldehyd  in  aceton  is  treated  with  water 
until  a  cloudiness  a})pears,  and  subsequently  with  soda  lye,  baryta 
water  or  ammonia,  the  solution  at  first  becomes  yellow,  then  green, 
and  after  a  time  deposits  large  quantities  of  indigo  blue. 

On  Aromatic  Antimony  Compounds  and  a  New  Method  of 
Forming  Aromatic  Arsenic  Compounds.    A.  Michaelis  and 

A.  Reese.  (Vol.  XV.,  p.  2,87G.)  When  sodium  is  added  to  a  mix- 
ture of  cholride  of  arsenic,  brombenzol  and  ether,  chemical  action 
at  once  ensues.  On  evaporation  of  the  ethereal  filtrate  an  oily 
residue  remains  which  soon  crystallizes.  The  j)roduct  recrystallized 
once  from  hot  alcohol  is  pure  triphenylarsin.  This  heated  with  ex- 
cess of  chloride  of  arsenic  in  a  closed  tube  for  some  time  at  250° 
C 'gives  mono-phenyl-arsenious  chloride  : 

(C'„  ig.  As  +  2  As  CI,  =  3C.  H.  As  CI,.) 

The  antimony  compounds  are  formed  in  a  similar  manner.  An- 
timonious  chloride  and  brombenzol  are  dissolved  in  the  appropriate 
proportions  in  benzol,  an  excess  of  sodium  is  added  and  all  is  heated 
for  some  time  at  the  upright  condenser.  The  filtrate  upon  evapo- 
ration and  recrystallisation  form  a  large  quantity  of  alcohol,  gives 
a  pure  stibin. 

On  the  Dopplerite  of  Aussee.     W.  Demel.    (Vol.  XV.  p. 

2,9G1.)  The  author,  after  a  series  of  (juantitative  analyses  and 
tests  to  imitate  the  organic  mineral  dopplerite,  concludes  as  the 
most  probable,  that  the  mineral  is  to  be  recognized  as  the  calcium 
salt  of  one  or  more  of  the  acids  of  the  series  of  the  humus  sub- 
stances. 
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On  Carbonic  Acid  Hydrate.    M.  Ballo.    (Vol.  XV.,  p.  3,003. 

In  testing  a  mineral  water  sold  in  commerce  under  the  name  Salva- 
tor,  the  author  was  struck  by  the  action  of  the  carbonic  acid  con- 
tained in  the  same.  The  water  contains  2.36  grms.  of  free  acid  to 
the  litre,  and  notwithstanding  this  large  amount,  the  water  does 
not  sparkle  at  8-10*^  R.  It  occurred  to  the  author  that  in  aqueous 
solution  the  carbonic  acid  might  be  present  as  hydrate.  A  proof 
for  the  existence  of  carbonic  acid  hydrate  was  given,  when  a  metal 
was  found  which  would  dissolve  in  the  carbonic  acid  solution  ac- 
companied by  the  evolution  of  hydrogen.  Magnesium  was  found 
to  answer  the  purpose. 

Methylating  and  Ethylating  of  Anilin    and   Toluidin. 

H.  Reinuarat  and  W.  Staedel.  (Vol.  XVI.,  p.  29.)  When  the 
bromine  or  iodine  hydrates  are  heated  with  the  calculated  amount 
of  methyl  alcohol  and  of  ethyl  alcohol  to  145°-150°  and  125^  re- 
spectively, the  secondary  and  tertiary  bases  are  formed  respectively. 
All  the  compounds  are  known  except  the  mono-and  diethyl-ortho- 
toluidin. 

Action  of  Chlorocyanogen  on  tlie  Potassium  Compound 
of  Pyrrol.  G.  L.  Ciamician  and  M.  Demestedt.  (Vol.  XV.,  p. 
C4.)  The  authors  obtained  needle  shaped  crystals  having  the  melt- 
ing point  210°.  The  analyses  gave  figures  corresponding  to  a  formula 
C^  H^  N — ex.  2.  €.,  cyanogen-pyrrol  or  tetrol-cyanamid.  It  is  most 
probable,  however,  that  the  product  is  a  polymerid  of  C\  H^  N,  cor- 
responding to  the  formula  3  (C,  11^  NJ  and  to  the  name  tetrol-c  y- 
anuramid  or  tetrol-melamin.  The  behavior  of  this  compound  is 
similar  to  diphenyl-cyanamid,  which  latter  was  prepared  by  Weith 
(Berichte,  Vol.  VII.,  843)  from  chlorocyanogen  and  diphenylamin. 

On  a  New  Metliod    of  Preparing   Carbonic    Oxide.    E. 

Xoack.  (Vol.  XVI.,  p,  75).  Tlie  method  is  in  brief  as  follows  :  A 
piece  of  combustion  tubing  is  filled  with  zinc  dust,  leaving  a  chan- 
nel for  the  passage  of  carbonic  acid,  which  is  generated  in  the  ordi- 
nary manner.  It  is  good  to  insert  a  bottle  containing  soda  solution 
between  the  combustion  tubing  and  the  receiver.  The  carbonic 
oxide  should  be  conducted  through  the  bottle  containing  caustic 
soda.  The  zinc  dust  is  not  quite  allowed  to  glow.  With  200  grms. 
of  zinc  20  litres  of  carbonic  oxide  were  obtained  ;  13  litres  of 
carbonic  acid  gave  11  litres  of  carbonic  acid. 
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Burning  of  Sulphnr  with  White  Phosphorescent  Flame. 

K.  Heumaxn.  (Vol  XVL,  p.  139).  The  author  found  that  when 
sulphur  is  placed  on  a  warmed  plate  in  the  dark  a  white  phosphor- 
escence is  observed,  entirely  different  from  the  blue  flame  occurring 
when  sulphur  is  burned.  Another  method  of  observing  the  phenome- 
non is  to  heat  a  glass  rod  and  then  to  dip  it  into  powdered  sulphur.  If 
the  rod  has  not  been  too  hot  the  white  phosphorescence  is  easily 
obsei-ved  in  the  dark.  A  still  better  method  is  to  heat  the  sulphur 
rapidly  on  a  plate  inside  of  a  metallic  air  bath  to  180°.  In  this 
manner  the  phosphorescence  can  be  kept  up  for  hours. 

On   the  Synthesis  of  Cinnamic  Acid  according  to  The 

Schwartz.  E.  Erlenmeyer.  (Vol.  XVL,  p.l52).  The  author 
finds,  after  various  attempts  during  a  period  of  years,  to  synthetically 
prepare  cinnamic  acid,  that  phenyl-propianic  acid  and  phenyl- 
propiolic-acid  are  the  only  acids  formed.  Schwartz  probably  mis- 
took phenyl-propiolic-acid,  which  at  the  time  of  his  publication  was 
not  known,  for  cinnamic  acid. 

On  Isonitroso  Compounds.  Victor  Meyer.  (Vol.  XVI,, 
p.  167.  The  acetoxine  described  previously  by  V.  Meyer  and  Alois 
Tanney  has  the  fomiula 

CH. 


A 


==N— OH 

OH, 

Treated  with  acids  it  is  decomposed  into  aceton  and  hydroxylamin. 
The  base  must  hence  have  the  formula 

N— H    C,H, 

This  can  be  proven  by  reducing  the  Benzyl-hydroxyl-amin  with 
hydriodic  acid,  forming  ammonia  and  iodobenzyl. 

Nir,OC,H,+II,=Cjr,OH+NH. 

On  Paraxanthin,  [a  New  Component  of  Hnman  Urine. 

6.  Sai.omon.  (Vol.  XVI.  p.  195.)  The  method  employed  for  ob- 
taining the  xanthin  compounds  was  that  given  by  Salkoweski  and 
Leube,  "  Die  Lehre  vom  Ilarn  "  (Part  I.,  p.  105).  The  last  pro- 
duct, formerly  supposed  to  be  the  xanthate  only,  and  consisting  of 
a  silver  salt,  was  decomposed  by  sulphuretted  hydrogen.  The  remain- 
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ing  phosphates  and  a  small  quantity  of  oxalate  of  lime  were  then  re- 
moved, the  solution  slowly  evaporated  on  a  sand  bath  until  the 
xanthin,  which  is  soluble,  with  difficulty  separated.  This  was  then 
filtered  off  and  from  the  filtrate  the  paraxanthin  was  obtained  by 
evaporating  to  crystallization.      The   formula  is  most  probably 

Action  of  Ghinolin   on   Chloroform   and  Iodoform.    O. 

O.  Rhoussopaulos.  (Vol.XVI.,  p.  202.)  If  chinolin  is  allowed  to 
act  on  chloroform  no  reaction  takes  place  even  when  the  substances 
are  heated  together  in  a  sealed  tube  to  250^  for  several  days.  At 
300°  the  substances  act  partially  only.  If,  however,  iodoform  is 
used,  a  reaction  takes  place  easily  at  common  temperature,  forming 
a  methan-trichinoil-ido-hydrate,     CH(C^H,NI),. 

On  the  Sesquicarbonate  of  Potassium.    C.  Rammelsber<t 

(Vol.  XVI.,  p.  273.)  While  the  sesquicarbonate  of  sodium  occurs 
asTroua  (Ural)  in  the  salt  lakes  of  Africa  and  South  America,  no 
reference  is  found  on  the  potassium  salt.  According  to  G.  II.  Bauer 
it  has  been  found  in  a  mineral  water  establishment  of  Dr.  Struve 
&  Holtmann  in  consequence  of  evaporation  and  crystallization  of 
large  quantities  of  bicarbonate  solution  by  Dr.  Lichtenstaedt. 
The  crystals  are  not  moist  and  do  not  decompose.     They  are — 

Bauer's  analysis  (a).  Rammelsberg's  analysis  (/>). 

{a)  (b)  Calculated. 

(  Potash 40.54:  46.59  4T.9G 

'/  Carbonic  acid 21.71)  21.80  22.30 

Carbonic  acid 11.54  12.22  11.20 

Water 18.45 

1 00.00 

On  Oenantlialanilin^  Oenanthalxylidin  and  Oeuanthal- 
naphtylamin*  A.  R.  Leeds.  (Vol.  XVI.,  ]>.  28T.)  70  grms.  oenan- 
thal  and  57  grms.  of  anilin  were  mixed  gradually.  The  temperature 
greatly  rises  (from  27^  to  89^). 

70  grms.  of  oenanthal  and  74  grms.  of  xylidin  were  mixed  for 
]>reparation  of  oenanthalxylidin. 

70  gnus,  of  oenanthal  were  added  to  88  grms.  of  naphthylamin, 
in  consequence  of  which  the  latter  rapidly  melted  a  liquid  having 
been  formed  of  the  temperature  75^.     All  three  compounds  were 
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heated  for  six  hours  at  the  upright  condenser.  The  best  method  for 
purification  was  found  to  be  as  follows  :  Each  of  the  three  com- 
pounds was  dissolved  in  about  150  grms.  of  glacial  acetic  acid  and 
heated  for  several  hours  on  the  water  bath.  Then  water  was  added 
in  large  excess  which  precipitated,  the  oenenthal,  anilin-xylidin- 
naphthylamin  respectively  leaving  the  acetates  in  solution.  The 
analyses  of  all  three  corresponded  to  the  formula?  :  Oenanthalanilin 
C.H,NC,H,,0  ;  Oenanthalxylidin  C,H„NC„H,p  ;  and  Oenanthal- 
naphthylamin  C,„II,NC,n,p. 

On  Cryptidin.  A.  R.  Leeds.  (Vol.  XVI.,  p.  289.)  An  oil 
was  obtained  by  distilling  155  grms.  of  xylidinacrolein  in  portions 
of  20  grms.  No  note  was  taken  of  the  temperature  of  distillation 
until  it  had  reached  360°,11  grms.  or  about  7^  of  the  oil  were 
obtained.  The  oil  has  a  disagreeable  odor  and  a  very  bitter  taste. 
It  forms  crystalline  salts  with  sulphuric,  hydrochloric  and  other 
acids.  The  best  method  of  purification  is  to  decompose  the  hydro- 
chloric acid  salt  with  alkali.  The  purified  and  dried  oil  has  the 
boiling  point  270°.  It  has  a  reddish  color.  The  analysis  corres- 
ponded to  the  formula  of  cryptidin  :  C,,H,jN. 

Ou  the  Action  of  Phtalic  Acid- Anhydride  on  Chinolin. 

M.  C.  Traub.  (Vol.  XVI.,  p.  297.)  As  shown  by  O.  Fischer  it  is 
easy  to  extend  the  phtaleKn  reaction  on  dimethylanilin  as  a  con- 
firmation of  the  similar  action  of  phenols  and  tertiary  aromatic 
amines.  The  author  endeavored  to  further  extend  these  reactions 
to  tertiary  aromatic  amines,  the  nitrogen  of  which  has  entirely  dif- 
ferent combining  conditions  from  that  of  dimethylanilin,  mainly  to 
pyridin  and  chinolin  bases.  Wlien  phtalic  acid  anhydride  is  treated 
with  chinolin  3  to  4  hours  at  150°  a  reaction  takes  place.  After 
removal  of  excessive  chinolin  a  sticky  mass  remains,  which  is  puri- 
fied by  glacial  acetic  acid  and  crystallized  from  benzol.  The  analysis 
shows  that  a  reaction  similar  to  the  anthrachinon  formation  has 
taken  place.  The  formula  being  C^H.NO^,  the  compound  is 
termed  chinophtfilon  by  the  author. 

On  the  Combinations  of  Hydrocyanic  Acid  with  Hydro- 
chloric and  Hydrobromic  Acids,  L.  Claisen  and  F.  Mat- 
THEWS.  (Vol.  XVI.,  p.  308.)  Some  time  ago  it  was  observed  by 
Pinner  and  Klein,  that  when  hydrochloric  acid  was  passed  into  an 
alcoholic  solution  of  hydrocyanic  acid  diethyl-glyoxylic  acid  was 
formed  besides  other  products.  Claisen  and  Matthews  supposed 
that   the  reaction  took  place  as  follows  :  formic  ether  is  at  first 
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formed,  and  this  in  the  same  manner  as  the  aldehyds  combined 
with  the  hydrocyanic  acid  to  a  nitrite. 

HC— OH 

^OC.H. 

and  that  this  was  converted  into  the  glyoxylic  acid  derivative  by 
the  action  of  the  alcohol  and  the  hydrochloric  acid.  The  authors 
could  not  prepare  such  a  product  from  formic  ether  and  hydrocyanic 
acid,  but  found  that  hydrochloric  acid  is  greedily  absorbed  by  the 
mixture,  giving  rise  to  a  double  compound  of  hydrocyanic  and 
hydrochloric  acids.  20X11 -f-3HCl  is  the  resulting  compound.  The 
formic  ether  plays  no  part,  as  the  reaction  takes  place  in  presence 
of  any  other  ether  (benzoic  ether,  acetic  ether.)  The  reaction  takes 
place  at  as  low  a  temperature  as  15°.  The  constitution  of  this  com- 
pound is  probably  best  expressed  thus  : 

Nil 

2CH=    +nci 

\ 
Cl 

The  hydrobromic  acid  compound  is  similarly  obtained. 

Hydrocyanic  acid  and  fuming  hydrochloric  acid  were  mixed  in 
the  proportions,  so  that  for  one  mol.  of  hydrocyanic  acid,  exactly 
one  mol.  of  water  was  present.  After  proper  treatment,  an  oil  with 
boiling  point,  100-210'^,  is  obtained,  which,  according  to  a  nitrogen 
determination,  was  found  to  be  formamid.  Contrary  to  previous 
statements,  hydrocyanic  acid  can  be  converted  into  the  correspond- 
ing amid  by  careful  treatment  with  hydrochloric  acid. 

Formation  of  Arsenides  by  Pressure.  W.  JSpring.  (Vol 
XVI.,  p.  324.) 

The  author  publishes  a  series  of  experiments  and  results  obtained 
by    pressing  pulverized   arsenic   separately   with   various   metals. 

Zinc  arsenide. — A  mixture  of  zinc  filings  and  pul v. -arsenic,  in  the 
proportions  expressed  by  the  formula  ZUgAs^,  was  subjected  to  a 
pressure  of  6,500  atmospheres.  The  resulting  block  was  again  filed 
and  repressed.  A  homogeneous  bright  metallic  mass  was  obtained. 
The  elevation  of  temperature  plays  no  part,  being  but  very  slight; 
hence  zinc  and  arsenic  combine  by  mechanical  energy  alone. 

Lead  arsenide. — After  two  pressures  of  the  mixed  filings,  the 
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mixture  corresponding  to  the  formula  Pb^As^,  a  homogeneous 
block  of  metallic  lustre  was  obtained.     It  is  hard  and  brittle. 

Tin  arsenide. — This  is  very  easily  formed,  even  when  mixed  in 
different  proportions.  When  mixed  in  the  proportions  correspond- 
ing to  Sn,As^,  a  white  metallic  mass  is  obtained,  brittle,  and  melt- 
ing with  more  difficulty  than  tin. 

Cadmium  arsenide. — After  three  pressings  the  combination  was 
complete.  From  experiments  the  author  finds  that  by  pressure  a 
better  alloy  can  bo  obtained  than  by  melting  the  metals  together. 
This  is  probably  because  the  dissociative  tension  of  the  arsenides  is 
flo  great  as  to  prevent  a  good  combination. 

Copper  arsenide. — This  is  not  as  easily  formed  as  the  preceding 
alloys.  After  a  first  pressing  of  a  mixture  corresponding  to  the 
f omnia,  Cu,  As,  all  particles  of  copper  and  arsenic  can  be  found 
separately.  After  about  eight  pressings  the  mass  becomes  homo- 
geneous of  metallic  lustre,  brittle  and  fine  grained.  The  mass  has 
a  whitish-gray  lustre. 

Silver  arsenide. — This  is  as  difficult  to  form  as  the  copper  arsenide. 
The  mass  becomes  homogeneous,  very  brittle,  has  a  metallic  lustre, 
and  a  gray-bluish  color. 

Arsenic  alone  in  the  amorphous  state  when  subjected  to  6500 
atmospheres  pressure,  changes  its  appearance  and  becomes  metallic 
on  the  surface.     About  one-fourth  is  converted  into  crystalline  form 

On  the  Action  of  Phosphorus  Chlorides  ou  Phenanthreu- 

chinon.  B.  Laciiowicz.  (Vol.  XVI.,  p.  330.)  Phosphorus^penta- 
chloride  and  phenanthrenchinon  react  upon  each  other  vigorously 
when  slightly  warmed  and  a  crystalline  mass  is  formed.  It  is  puri- 
fied by  crystallization  from  chloroform  and  dried  over  sulphuric 
acid.  The  formula  to  which  the  analysis  corresponds  is  C  ^  H 
O  Clj.     The  reaction  takes  place  as  follows  : 

c.ii-co  c.ir-cci, 

I         I    +PC1,  =      I  I        +P0C1. 

C',II-CO  c.ii-Oo 

Tlie  author  terms  this  compound  phenanthrendichlor-keton.  Its 
melting  point  is  165*^. 

On  Allyl-snccinic  Acid  and  a  Carbo-caprolactonic  Acid. 

Edw.  IIjelt.  (Vol.  XVI.,  p.  333.)  The  allyl-succinic  acid  was 
obtained  synthetically  from  malonic-acid-ether.  By  action  of  so- 
dium ethylate  and  chlroro-acetic  ether  on  malonic-acid-ether  the 
ethenyltricarbonic-acid-ether  was  produced  and    the  allyl  group 
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was  introduced  into  tliis.  The  allyl-ethenyl-tricarbonic-aeid-etber 
boils  between  280^  and  290^.  From  the  barium  salt  the  acid  was 
obtained  pure.  The  formula  according  to  analyses  is  C^  H^,  O,. 
When  treated  with  hydrobromic  acid  this  acid  gives  a  crystallized 
acid,  which  melts  at  159°,  at  1G0°  this  loses  carbonic  acid.  Th^ 
residue  allyl-succinic  acid  solidities  and  is  obtained  pure  by  crystal- 
lization from  alcohol  .  Its  formula  is  C,  II,,  O^  and  is  isomeric 
with  teraconic  acid.  When  heated  to  250°,  water  is  at  first  sepa- 
rated and  oil  distills  over,  which  in  contact  with  water  again  forms 
ally-succinic  acid.  The  acid  dissolves  in  forming  hydrobromic 
acid.  By  treating  with  water  and  extracting  with  ether,  and  acid 
oil,  free  from  bromine  is  obtained,  which  crystallizes  in  vacuo.  This 
acid  was  found  to  be  the  lactonic  acid,  of  the  formula  C,  H,^  O^. 


'    PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 

Regular  Meeting  May  4,  1883. 

At  Mr.  Stebbins'  request  Prof.  Leeds  occupied  the  chair. 
The  minutes  of  the  February  meeting  were  read  and  approved. 
The  minutes  of  the  meetings  of  the  Board  of  Directors,  held 
January  16,  1883,  and  March  20,  1883,  were  also  read. 
The  following  papers  were  read  : 

1.  On  apparatus  for  producing  high  vacuum  with  low  pressure, 
by  C.  J.  Lawler. 

2.  Platinic  Iodide  as  a  test  reagent  for  deleterious  organic  sub- 
stances in  potable  waters,  by  Dr.  A.  R.  Leeds. 

3.  A  note  by  Dr.  Breneman,  on  a  "  Eudiometer  for  Rapid  Gas 
Analysis." 

4.  A  note  by  Prof.  A.  R.  Leeds,  on  "  The  Conversion  of  Carbon 
Monoxide  to  Dioxide  by  Active  (^.  e.  Nascent)  Oxygen." 

The  papers  were  followed  by  discussion  participated  in  by  Messrs. 
Stebbins,  Casamajor,  Alsberg  and  Leeds,  after  which  the  Society 
adjourned.  Thomas  S.  Gladding, 

Recording  Secretary. 


NEW   ASPIRATOR,  CAPABLE  OF   GIVING   A  HIGH 
VACUUM  WITH  A  LOW  WATER  PRESSURE. 

By  C.  J.  Lawler. 

In  the  London  Enghieer  for  1876,  Mr.  Bronson  has  described  an 
aspirator,  giving  results  which  are  about  the  same  as  those  obtained 
with  the  apparatus  which  I  propose  to  describe.  The  only  merit 
claimed  for  the  new  aspirator  is  its  greater  simplicity. 

With  the  new  apparatus  a  vacuum  equal  to  the  barometer  vacuum 
may  be  obtained,  minus  the  tension  of  the  water  vapor  correspond- 
ing to  the  temperature  of  the  water  used  to  work  the  apparatus. 

This  result  can  be  reached  with  a  water  pressure  not  exceeding 
5^  pounds. 

The  good  results  obtained  with  such  very  low  water  pressure,  by 
means  of   an  apparatus  of  very  simple   construction,  have  been 
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received  with  great  favor  by  several  friends,  who  have  ai^ed  th»t 
the  publication  of  the  results  obtained  would  be  useful  and  inter- 
esting to  other  chemists. 

Experience  has  ahown  that  a  high  vacuum  is  not  necessary  for 
filtration,  but  for  other  purposes,  such  as  fractional  distillation,  a 
high  vacuum  is  a  great  help. 

High  water  pressure  cannot  be  obtained  in  many  laboratories, 
especially  those  situated  in  the  lower  part  of  New  York  city,  and 
chemists  constantly  complain  that  they  are  unable  to  secure  a 
vacuum  with  their  filter  pumps. 

In  order  to  get  an  aspirator  which  gives  the  best  results  with 
lowest  water  pressure,  it  is  simply  necessary  to  adapt  a  few  well- 
known  principles  in  Hydrodynamics  to  the  end  in  view. 

A  volume  of  water  thirty-four  feet  high  will  support  a  column 
of  mercury  thirty  inches  in  height.  In  order  to  do  the  same  amoont 
of  work  with  a  less  "  head  "  of  water,  a  greater  volume  of  the  liquid 
must  be  employed.  As  a  mass  falling  from  a  given  height  exerts  a 
definite  amount  of  energy  in  its  fall,  to  secure  the  same  amount  of 
energy  from  a  body  falling  from  a  lesser  height,  the  mass  must  be 
increased,  i.  e.,  the  mass  must  be  inversely  proportionate  to  the 
height. 

We  must  also  consider  that  the  form  of  tube  or  nozsle  which  has 
the  greatest  co-efficient  of  discharge  must  give  the  best  results. 


This  shape,  as  shown  by  Venturi,  is  a  tube  whose  interior  pre- 
sents the  appearance  of  the  frustrum  of  a  cone,  the  isides  of  which 
diverge  at  an  an  angle  of  five  and  sixteen  one  hundredths  degrees. 
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and  whose  length  is  nine  times  that  of  its  lesser  base.  The  dis- 
charge in  this  case  is  2.5  times  greater  than  through  a  thin  plate, 
1.9  times  greater  than  through  a  short  cylindrical  tube,  and  1.46 
times  greater  than  the  theoretic  discharge  (Haswell). 

The  water  enters  the  aspirator  through  a  short  funnel,  whose 
sides  converge  towards  the  narrow  part  of  the  cone.  The  aspi- 
rating hole  is  at  the  junction  of  the  cone  and  funnel,  and  should  not 
be  more  than  one-third  the  diameter  of  the  throat  of  the  apparatus. 

Conical  diverging  arteries  give  their  best  results  when  submerg- 
ed,  but,  as  this  is  not  convenient  in  the  case  of  aspirators,  the  same 
end  may  be  attained  by  attaching  to  the  extremity  of  the  pump  a 
short  piece  of  lead-tubing  of  slightly  larger  calibre  than  the  dis- 
charge, bent  at  least  twice  at  right  angles. 

The  efficiency  of  this  pump  is  shown  by  the  following  compari- 
son with  that  of  Prof.  Richards  (Chem.  News,  1876,  pp.  141.)  The 
barometer  standing  at  29.8  inches,  temperature  of  water  in  hydrant 
47°  Fah. 

Water  pressure.  New  pump.  Richards'  pump. 

•    1  pound  4.8  inches  Mercury      1.0  inches   Mercury 

2      ic  10.7  -  --       " 


3  "  17.8 

4  "  24.7 

5  "  29.2 
5^  "  29.4 
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No  disparagement  is  intended  in  this  comparison  to  Prof.  Rich, 
ards'  aspirator,  which  was  designed  for  high  pressures,  and  which 
works  admirably  with  a  pressure  of  twenty-five  pounds. 

While  it  was  an  easy  matter  to  get  the  necessary  data  for  the 
construction  of  the  aspirator,  it  was  a  matter  of  no  little  difficulty 
to  get  a  workman  that  would  rigidly  adhere  to  these  data.  Fortu- 
nately I  found  in  Mr.  Ketchum,  171  Gates  Avenue,  Brooklyn,  a  per- 
son  qualified  for  the  work.  To  this  gentleman  I  am  also  indebted 
for  designing  an  ingenious  and  efficient  check  valve,  which  is  a 
necessary  adjunct  to  all  aspirators  which  work  with  water-pressure. 
His  method  of  setting  the  valve  is  also  very  ingenious.  A  piece  of 
brass  rod,  one-quarter  inch  in  diameter,  and  one-quarter  inch  long, 
is  bored,  turned  and  filed  to  the  shape  shown  in  cut.  A  small  piece 
of  thin  sheet  rubber,  one-sixteenth  inch  smaller  than  the  face  of 
the  valve,  is  permanently  fixed  to  its  seat  by  a  lug  cut  in  the  upper 
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part  of  the  face,  this  is  placed  in  the  end  of  the  piece  of  rubber 
tubing  which  is  attached  to  the  aspirating  tube,  by  first  introducing 
a  thin  metal  tube,  whose  internal  diameter  is  slightly  larger  than 
the  diameter  of  the  valve.  The  latter  is  then  dropped  into  the  tube, 
and  by  means  of  a  small  rod,  pushed  into  place  just  beyond  the 
metal  tube  which  is  then  withdrawn.  The  rubber  tube  embraces 
the  valve  so  securely  that  it  is  impossible  to  displace  or  disarrange 
it.  This  method  is  superior  to  the  older  one  of  cementing  the  valve 
in  the  aspirating  tube. 

A  pump  actuated  by  water-pressure  has  some  advantages  over 
the  Bunsen  Pump  which  are  worthy  of  attention.  It  is  less  expen- 
sive, less  difficult  to  place  in  position,  the  degree  of  vacuum  is  easily 
regulated  by  turning  on  just  sufficient  water  to  secure  the  desired 
result,  avoiding  pinch-cocks  which  injure  the  rubber  tubing,  it  is  not 
liable  to  freeze,  because  there  is  no  great  length  of  pipe  to  be  ex- 
posed, an  attachment  for  producing  a  blast  *can  be  added  with  leas 
trouble  and  expense. 


PLATINIC  IODIDE   AS   A   TEST-REAGENT   FOR   DELE- 
TERIOUS  ORGANIC  SUBSTANCES  IN  POTABLE 

WATERS. 

By  Albert  R.  Leeds. 

In  the  Chemical  News  43,  p.  180,  M.  Field  has  proposed  to  em- 
ploy the  reaction  of  certain  organic  substances  upon  a  very  dilute 
solution  of  platinum  iodide  in  solution  of  iodide  of  potassium,  and 
by  their  effect  in  the  removal  of  the  rose-color  of  this  solution,  to 
determine  the  fact  of  their  presence  in  greater  or  less  amount.  Al- 
though  the  author  proposes  to  employ  the  test  only,  or  chiefly  to 
establish  the  fact  of  the  freedom  of  the  water  under  examination 
from  sewage  contamination  and  from  albuminous  matters,  yet  the 
establishment  of  this  fact  alone  is  of  the  highest  importance.  The 
introduction  of  specific  tests  for  the  various  kinds  of  organic  mat- 
ter, fresh  or  partly  decomposed,  which  might  possibly  be  present  in 
potable  water,  would  mark  an  advance  in  the  practice  of  water 
analysis,  and  any  proposition  looking  in  this  direction  merit*  care- 
ful study. 

After  verifying  Field's  statements  as  to  the  decolorising  effect  of 
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certain  of  the  most  important  organic  substances  upon  platinum 
iodide  solution,  I  compared  the  results  arrived  at  by  the  use  of 
platinum  iodide  and  those  obtained  by  the  customary  methods  of 
water  analysis.  Moreover,  regarding  it  probable  that  the  platinum 
salt  would  undergo  reduction  in  presence  of  organic  matter  when 
exposed  to  sun-light,  I  exposed  the  tests  in  a  duplicate  series  of  de- 
terminations to  the  action  of  sun-light,  and  found  my  anticipation 
confirmed.  The  experiments  were  made  upon  a  series  of  samples, 
the  other  constituents  in  which  had  been  determined  with  exceeding 
care.  In  the  first  series  a  test  solution  was  made  of  the  same 
strength  as  that  employed  by  Field,  or  one  part  of  platinic  chloride 
in  500,000  parts  of  a  very  dilute  solution  of  potassium  iodide  ; 
50  c.c.  of  this  solution  was  added  to  100  c.c.  of  the  natural  water 
under  examination,  and  allowed  to  stand  in  diffused  light  for  24  hours. 
In  the  second  series,  1  part  of  platinic  iodide  was  dissolved  in  200,- 
000  parts  of  a  dilute  solution  of  potassium  iodide,  and  100  c.c.  of 
this  solution  added  to  100  c.c.  of  the  samples  of  water,  and  the  so- 
lutions exposed  in  wide  comparison-tubes  for  48  hours  to  the  sun- 
light.    ITie  results  were  as  follows  : — 

In  diffused  light  In  sun-light 

Sample  No.  227*  Very  faint  pink  Light  rose 

230  Pink  just  visible  .         Pink 

231  No  color  Smoky  pink 

234  Decided  pink  Rose 

235  Faint  pink  Rose 
228  Dark  rose 

232  Faint  pink 

with  deposit  of  platinum 

"  233  Smoky  pink 

It  will  be  noted  that  in  the  second  series,  samples  231,  233  and 
232  were  so  far  reduced  that  a  grayish  deposit  of  platinum  was 
formed  on  the  walls  of  the  tubes.  In  the  last,  this  deposit  was  tested 
first  with  concentrated  nitric  acid,  in  which  it  would  not  dissolve, 
and  afterwards  with  aqua  regia,  in  which,  after  heating,  it  dissolved 
to  a  deeply-colored  yellow  solution.  Since  the  100  c.c.  of  platinic 
iodide  solution  was  nearly  decolorised,  the  amount  of  metallic  plati- 

*  These  laboratory  Dumbers  refer  to  a  series  of  samples  taken  from  the 
Schuylkill  River  in  the  month  of  January,  1888,  when  the  water-supply  of 
Philadelphia  became  so  nauseous  that  I  was  requested  by  the  water  department 
of  that  city  to  investigate  tlie  causes  of  its  temporary  non-potability. 


(< 
(( 
« 


76  RAPID   ANALYSIS   OF   GASES. 

num  precipitated  amounted  to  nearly  5  ingrms.  In  other  words, 
in  badly  polluted  waters  the  reduction  of  the  platinum  salt  in  sun- 
light might  be  employed  as  a  means  for  estimating  the  relative 
amounts  of  those  organic  bodies  which  are  capable  of  effecting  such 
a  reduction  in  sun-light.  It  was  noted,  however,  that  100  c.c.  of  a 
solution  of  1  part  of  platinum  iodide  in  500,000  parts  of  a  very  dilute 
solution  of  potassium  iodide  in  distilled  water  became  perceptibly 
lighter  in  tint  when  exposed  along  with  the  others  for  the  same 
period  of  48  hours.  Inasmuch  as  the  solutions  were  somewhat  warmed 
by  the  sun-light,  and  heat  has  some  effect  in  the  removal  of  the 
color,  this  disturbing  element  would  have  to  be  guarded  against. 

Since  this  time,  an  actinic  method  of  determining  the  putrescible 
organic  matter  in  potable  waters  has  been  regularly  employed,  and 
proven  so  satisfactory,  that  further  experiments  with  platinic  iodide 
in  this  direction  have  been  abandoned.  But  the  new  gronnd  broken 
by  Field  in  the  domain  of  water-analysis,  deserves  to  be  sedulously 
cultivated,  and  the  search  for  specific  tests  for  particular  contamina- 
ting substances  should  be  carefully  followed  up. 


ON  AN  APPARATUS  FOR  RAPID  ANALYSIS  OF  GASES. 

By  a.  a.  Brenemax,  S.  B. 

The  apparatus  here  described  is  designed  for  rapid  analysis  of 
gaseous  mixtures  where  only  a  moderate  degree  of  accuracy  is 
required.  It  is  possible  nevertheless  to  secure  very  good  results 
with  it,  if  it  be  carefully  handled  and  if  its  known  source  of  error 
be  guarded  against.  As  an  example  of  the  results  that  may  be 
obtained  with  it,  two  analyses  of  air  may  be  quoted  which  yielded 
respectively  21.04^  and  21.13^  by  volume  of  oxygen  instead  of 
20.965^  which  is  probably  a  fair  average  for  the  most  accurate  anal- 
yses. The  oxygen  was  absorbed  by  a  solution  of  pyrogallic  acid  in 
caustic  potash,  in  the  proportion  of  2  grms  of  the  solid  acid  to  5 
c.c.  of  a  solution  of  K  H  O  (sticks)  in  twice  its  weight  of  water  and 
10  c.c.  of  water  were  further  added  to  the  solution.  The  absorption 
of  oxygen  in  each  case,  occupied  about  12  minutes.  The  excess  of 
oxygen  indicated  is  probably  to  be  accounted  for  by  the  solution  of 
part  of  the  gaseous  mixtures  in  the  water  used  for  rinsing,  but  the 
error  belongs  to  all  absorption -methods  of  analysis,  where  the  gas 
is  measured  over  water. 
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The  apparatus  and  its  use  vill  be  readily  understood  from  the 
accompanying  diagram.  A  is  a  bottle  holding  a  liter  or  more.  It 
is  closed  by  a  soft  rubber  stopper  carrying  two  tubes,  one  of  which 
communicates  with  a  water  air-pump,  the  other  with  the  gas  burette. 
After  exhausting  the  bottle  at  the  pump,  the  tube  I  is  closed  by  the 
stopper  is  already  closed  by  a  bit  of  stirring  rod,  plugging  the  rubber 
tube  G  at  F  and  serving  also  as  a  valve.  It  is  opened  by  simply 
pinching  up  a  portion  of  the  rubber  tube  about  it,  thus  forming  a 
channel  around  the  plug.  The  gas  burette  B  is  closed  by  a  rubber 
8topj)er  K,  carrying  two  tubes,  one  of  which  connects  with  A,  the 
other  carries  a  valve  at  E  and  a  pointed  tube  of  glass  at  its  end. 

The  gas  burette  is  filled  with  gas  over  the  pneumatic  trough  C, 
the  cork  K  being  removed.  It  is  then  transferred  by  means  of  the 
deep  spoon  L  to  the  measuring  cylinder,  the  volume  of  the  gas  is 
noted  with  the  existing  temperature,  the  burette  is  again  brought 
to  the  trough,  K  is  inserted  and  then  by  opening  the  valve  F  the 
level  of  water  in  the  burette  is  brought  to  the  inner  surface  of  the 
cork  K,  the  water  passing  into  the  exhausted  bottle  L.  This  bottle 
is  used  in  the  same  way,  subsequently,  to  receive  all  dnunings  and 
rinsing  water  from  the  burette. 

The  absorbing  liquids  are  introduced  by  bringing  the  point  of  the 
tube  below  £  into  the  liquid  and  opening  E;  liquid  rushes  into  the 
partially  exhausted  tube  to  replace  the  water  previously  withdrawn. 
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The  burette  is  shaken  to  distribute  the  liquid  over  its  sides  and  more 
of  the  liquid  is  introduced  as  the  absorption  proceeds.  When 
absorption  is  complete  the  liquid  is  withdrawn  as  before,  the  tabe  is 
rinsed  with  successive  small  quantities  of  water,  and  the  gas  finally 
measured  again  over  water  in  the  cylinder  M. 

The  obvious  errors  of  the  apparatus  are  the  entrance  of  air  about 
the  cork  K,  and  separation  of  gases  from  the  liquids  used  in  the  bur- 
ette when  the  level  of  the  liquid  in  the  latter  is  reduced.  A  soft,  well 
fitting  rubber  stopper  will  remove  the  first  objection  and  as  an  addi- 
tional precaution  the  mouth  of  the  burette  is  kept  below  the  surface 
of  the  water  whenever  it  is  not  necessary  to  manipulate  the  burette. 
In  practice  the  entrance  of  external  air  through  leakage  is  inappre- 
ciable during  the  time  of  the  analysis. 

The  second  source  of  error  is  avoided  by  using  such  quantities  of 
absorbing  liquids  that  the  diminution  of  pressure  within  the  burette 
may  be  slight.  During  the  time  of  greatest  exhaustion^  that  is 
during  the  withdrawal  of  liquids,  the  current  tends  to  carry  minute 
bubbles  that  may  separate  downwards  and  into  the  bottle,  and 
with  a  good  vacuum  (30-25  inches  of  mercury)  in  the  latter,  the 
time  is  too  short  to  permit  of  any  important  volume  of  gas  separat- 
ing from  the  liquid. 


THE  CONVERSION  OF  CARBON  MONOXIDE  TO  CARBON 
DIOXIDE  BY  ACTIVE  {l  e.  NASCENT)  OXYGEN. 

By  Dr.  Albert  R.  Leeds. 

In  the  early  part  of  the  year  1879,  I  was  led  by  certain  theoreti- 
cal considerations  to  regard  it  as  eminently  probable  that  carbonic 
oxide  would  be  converted  by  nascent  oxygen  into  the  highest  stage 
of  oxidation,  and  that  by  properly  devising  the  nature  of  the  experi- 
ments, and  adequate  precautious  in  the  execution  of  their  details, 
the  direct  oxidation  of  carbon  monoxide  to  dioxide  by  nascent  oxy- 
gen at  ordinary  temperatures  could  be  demonstrated.  Repeated 
trials  amply  justified  these  anticipations.  The  final  experiment, 
some  account  of  which  will  be  found  in  the  Jour.  Amer.  Chem. 
Soc,  I,  232,  was  performed  as  follows  :  A  5-liter  jar,  containing  5 
sticks  of  phosphorus  and  a  little  water,  was  filled  with  2500  cc.  of 
carbonic  oxide,  and  the  remaining  space  with  air.     The  carbonic 
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-oxide  was  generated  from  potassium  ferrocyanide  and  sulphuric 
acid,  and  washed  with  water,  caustic  potassa,  and  barium  hydrate. 
On' transferring  it  to  the  jar,  it  was  again  washed  through  a  similar 
train  of  purifiers,  a  final  V-tube  filled  with  barium  hydrate  solution 
remaining  pellucid,  proving  absence  of  any  trace  of  carbon  dioxide. 
The  air  was  purified  in  the  same  manner.  At  the  expiration  of  18 
hours,  the  gases  remaining  above  the  moist  phosphorus  in  the  jar 
were  drawn,  first  through  a  moist  cotton  filter,  then  through  a 
potassium  iodide  solution,  and  finally  through  two  baryta  waters. 
'^The  faint  rose  coloration  which  the  iodide  solution  struck  with 
starch  water,  was  found  on  titration  to  correspond  to  0.04  mgrms. 
ozone  in  the  total  volume  of  gas  drawn  over.  The  last  baryta 
was  absolutely  pellucid,  the  first  had  absorbed  14  mgrms.  carbonic 
acid.  The  carbonic  acid  estimation  was  made  by  decomposing  the 
barium  salt,  and  weighing  the  carbonic  acid  evolved,  for  fear  that 
£ome  traces  of  oxides  of  phosphorus  might  have  escaped  from  the 
purifiers,  and  entered  into  combination  with  the  baryta. 

Later  on,  further  details  as  to  precautions  employed  in  these 
experiments  will  be  given,  in  connection  with  the  adverse  criticisms 
to  which  they  have  been  recently  subjected. 

Somewhat  later  in  the  same  year,  a  related  field  of  experiment 
was  entered  upon.  This  was  to  determine  conclusively,  whether  or 
no  the  triatomic  molecule  of  oxygen  was  capable  of  effecting  what 
the  individual  atom  of  oxygen,  at  the  moment  of  dissociation  of  the 
molecule  of  oxygen,  had  been  demonstrated  to  be  cai)able  of  doing. 
It  should  be  premised,  that  the  decompositions  and  recombinations 
which  occur  when  phosphorus  is  oxydized  at  the  expense  of,  and 
with  simultaneous  reduction  of  the  oxygen  molecule,  are  compli- 
cated in  their  nature.  An  operose  determination  of  the  factors  of 
this  reaction  (Jour.  Am.  Chem.  Soc,  I,  146  and  II,  37),  has  shown 
that  it  may  be  represented  by  the  equation 

aP  +  bO+cN  +  dH,0=aT,0,+  a'P,0,+  b^O,  +  c^  (NH^NO,)  +c* 
(NH^NO,  subsequently  oxydized  to  NH,NO,)  +  d*ffO'. 

The  actual  values  of  the  coefticients  would  depend,  as  was  shown 
in  another  place,  upon  the  temperature  at  which  the  reduction  of 
the  oxygen  molecule  is  effected,  and  the  values,  a,  b,  c,  d,  of  the 
members  of  the  equation.  But  the  important  point  established 
was  that  ozone,  hydrogen  peroxide,  and  nitro  compounds  of  ammo- 
nia, were  always  formed,  and  their  quantities  always  bore  a  certain 
relation  to  one  another.     Moreover,  that  the  explanation  of  these 
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facts  could  be  found  only  in  the  supposition  of  the  formation  of 
active  oxygen,  and  the  subsequent  generation  of  ozone  was  no  more 
an  essential  feature  of  the  reaction  than  the  contemporaneous  and 
invariable  production  of  hydrogen  peroxide,  and  ammonium  nitrite 
and  nitrate. 

In  some  earlier  experiments,  which  had  been  performed  with 
great  care  by  Profs.  Remsen  and  Southworth,*^  the  conclusion  had 
been  arrived  at  that  carbonic  monoxide  was  not  oxidized  to  carbon 
dioxide  by  ozone. 

As  above  stated,  I  was  induced  to  renew  the  investigation,!  inas- 
much as  certain  preliminary  experiments,  which  I  had  performed,  had 
shown  that  carbonic  oxide  might  undergo  conversion  into  carbonic 
acid,  under  the  same  circumstances  which  brought  about  the  oxida- 
tion of  the  oxygen  molecule  to  the  state  of  ozone.  These  were 
notably  two  :  1st.  The  oxidation  of  carbonic  oxide  by  nascent  oxy- 
gen, evolved  in  an  atmosphere  of  moist  air  over  phosphorus,  as 
detailed  above.  2d.  The  simultanous  formation  of  carbonic  acid 
and  ozone  in  a  mixture  of  carbonic  oxide  and  oxygen,  subjected  to 
the  influence  of  the  silent  electrical  discharge.  Without  pausing  to 
rehearse  in  extenao  the  experiments  by  which  this  latter  point  was 
established,  it  will  suffice  to  state  that  a  quantitative  determination 
resulted  in  showing  that  after  1^  liters  of  carbonic  oxide  had  been 
submitted  to  the  action  of  the  silent  discharge,  in  company  with 
oxygen,  0.0271  grms.  (misprinted  0.0271  mgrms.  loc.  cit.)  of  carbon 
dioxide  had  been  formed. 

Moreover,  I  had  been  enabled,  by  the  use  of  a  modified  form  of 
Siemens'  ozonizer,  to  make  use  of  large  volumes  of  oxygen,  raised 
to  a  higher  degree  of  ozonation  than  the  ozonized  gas  hitherto 
employed,  and  I  thought  that  the  theoretic  importance  of  the  sub- 
ject warranted  the  institution  of  a  fresh  attempt  to  discover  whether, 
with  ozone  of  this  degree  of  concentration,  no  oxidation  of  carbon 
monoxide  occurred. 

The  actual  experiment  was  conducted  as  follows  : — 

Oxygen,  previously  freed  from  every  trace  of  carbon  dioxide, 
was  ozonized  by  passage  through  an  ozonizing  battery  to  the  ex- 
tent of  72  mgrns.  of  ozone  per  liter.  It  was  then  passed  in  excess, 
together  with  carbon  monoxide  likewise  completely  purified, 
through  a  tube  one  meter  in  length,  which  was  placed  beyond 
the  ozonizer.  But  although  the  current  of  mingled  ozonized  oxygen 

*Am.  Jour.  Sci.,  Ill,  11,  136. 
t  Jour.  Amer.  Chem.  Soc,  I,  450. 
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and  carbon  monoxide  was  made  to  flow  with  a  very  slow  current, 
and  though  the  experiment  was  continued  for  many  hours,  the 
baryta  water  through  which  the  mixed  gases  finally  made  their 
escape,  remained  entirely  pellucid.  In  other  words,  oxygen  con- 
taining a  very  large  percentage  of  free  ozone,  is  not  capable  of 
effecting  the  oxidation  of  carbon  monoxide. 

Commenting  upon  this  result,  the  inference  was  drawn  : — "  In 
this  case,  the  energy  of  combination  of  the  two  bonds,  presumably 
free,  of  the  carbon  monoxide  molecule,  appears  to  be  of  less  valency 
than  the  energy  with  which  any  one  atom  in  the  ozone  molecule,  is 
retained  by  the  other  two.  In  the  two  former  instances"  (the  oxi- 
dation of  carbon  monoxide  by  nascent  oxygen,  and  the  generation 
of  carbon  dioxide  in  a  mixture  of  carbon  monoxide  and  oxygen 
submitted  to  the  silent  discharge)  "  the  ozone  molecules  are  in  the 
process  of  formation,  and  in  the  pre-existant  stage  (in  which  the 
oxygen  molecule  undergoes  dissociation,)  the  liberated  oxygen 
atom  is  seized  upon  by  the  unsaturated  carbonic  oxide." 

Subsequently*  these  views  were  still  further  generalized  in  an 
essay  which  had  for  its  object  the  quantitative  investigation  of  the 
various  factors  in  the  complicated  reactions  connected  with  the  ox- 
idation of  phosphorus  in  moist  air.  It  had  previously  been  shownf 
that  the  amount  of  ozone  produced  by  the  oxidation  of  phosphorus 
under  given  circumstances,  is  constant  for  any  particular  tempera- 
ture, and  consequently,  the  generation  of  ozone  may  be  graphically 
represented  by  a  curve,  the  production  at  6°  C,  being  nil,  rising  to 
a  maximum  at  24°-25°  C,  and  then  rapidly  diminishing  as  the  tem- 
perature approaches  44°  the  melting  point  of  phosphorus.  As  addi- 
tional proof  of  the  constancy  of  the  phenomena  occurring  in  the 
oxidation  of  phosphorus  in  moist  air,  it  was  established  in  the  pro- 
gress of  this  essay,  that  the  amounts  of  ozone  and  hydrogen  per- 
oxide bear  a  constant  relation  to  one  another  and  to  the  air  passed 
over.  A  similar  proposition  holds  true  of  the  phosphoric  and  phos- 
phorous acids,  and  of  the  ammonia  and  nitric  acid — the  amounts 
of  the  latter  bodies  being  in  the  ratio  requisite  to  form  ammonium 
nitrate.  Later  on  it  was  shown  that,  neglecting  the  small  amounts 
of  hydrogen  peroxide,  which  were  held  bock  by  the  wash-waters 
through  which  the  escaping  gases  pass,  the  ratio  of  the  hydrogen 
proxide  generated,  was  to  that  of  the  ozone  as  something  over  one 
to  three,  under  the  conditions  of  that  particular  experiment. 


♦  Jour.  Am.  Chem.  Soc.  II.,  34. 
t  Jour.  Am.  Chem.  See.  I.,  8. 
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These  various  results  caused  me  again  to  reiterate  the  wide 
generalization  which  had  been  brought  forward  in  the  earlier  arti- 
cles concerning  the  production  of  ozone  under  the  conditions  stud- 
ied : — that  it  was  connected  with  the  uneven  qnantivalences  of  the 
elements  taking  part  in  the  reaction.  "  If  this  hypothesis  be  true, 
then  we  should  anticipate  the  development  of  ozone  whenever  oxi- 
dation of  a  perissad  occurred  at  temperatures  compatible  with  the 
stability  of  the  ozone  molecule.  Even  at  the  temperature  of  com- 
bustion of  hydrogen,  this  is  supposed  by  C.  Than  to  be  the  case. 
He  explains  in  this  manner  the  presence  of  the  ozone,  which  he  states 
he  has  detected  in  the  combustion  of  hydrogenous  substances  gener- 
ally, and  its  absence  in  the  combustion  of  carbon." 

"  In  entering  into  new  combinations,  the  oxygen  molecules  must 
undergo  temporary  resolution  into  their  constituent  atoms.  These 
while  en  rotUe  to  take  up  new  positions  in  other  combinations,  and 
animated  by  their  atomic  energy,  or  energy  of  the  nascent  state, 
may  either  oxidize  the  oxygen  molecule,  or  the  nitrogen  molecule, 
or  the  molecule  of  water.  In  the  first  place,  ozone  would  be  pro- 
duced ;  in  the  second,  regarding  water  as  the  basic  body  and 
NNO  as  the  nitryl,  there  might  be  formed,  as  Hunt  has  indicated, 
ammonium  nitrate  ;  in  the  third,  hydrogen  peroxide." 

This  recapitulation  is  here  given  in  order  to  recall  the  gradual 
evolution  of  the  hypothesis  of  the  necessary  existence  of  active  or 
nascent  oxygen,  as  a  body  distinct  from  ozone,  in  order  to  explain 
observed  phenomena.  According  to  those  views,  the  oxidizing 
effect  of  palladium-hydrogen,  as  noted  by  Hoppe-Seyler,  at  a  later 
period  in  the  history  of  these  researches,*  was  a  particular  case  of 
the  oxidation  of  a  perissad  (in  this  case  hydrogen)  at  a  temperature 
especially  compatible  with  the  stability  of  the  ozone  molecule.  Xbe 
intervention  of  nascent  hydrogen,  or  active  hydrogen,  is  not  needed 
to  explain  the  production  of  hydrogen  peroxide  when  hydrogenium 
or  palladium-hydrogen  comes  in  contact  with  water.  Hydrogenium 
is  a  perissad  metal  endowed  with  the  most  eminent  deoxidating  or 
reducing  powers.  When  it  reduces  the  molecule  of  oxygen,  a  tem- 
porary resolution  of  the  molecule  into  its  constituent  atoms  must 
necessarily  take  place.  In  other  words,  hydrogenium  stands  in  the 
same  relation  to  the  production  of  hydrogen  peroxide,  as  phosphorus 
does  when  oxidized  in  presence  of  moist  air.  Like  the  phosphorus 
it  directly  reduces  the  oxygen  molecule,  and  sets  free  the  oxygen 

*  Activation  of  oxygen  by  nascent  hydrogen.  Ber.  der  deutsch  Chem. 
Gesell..  XII.  1551. 
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atom.  This  active  oxygen  so  formed,  is  the  efficient  cause  of  all  the 
subsequent  phenomena.  It  starts  the  series  of  chemical  changes, 
and  is  the  principal  and  all  important  factor,  as  related  to  which  and 
resulting  from  which,  the  generation  of  the  ozone,  hydrogen 
peroxide,  and  ammonium  nitrate  and  nitrite,  are  three  correlative 
and  necessarily  dependent,  but  inevitably  and  indissolubly  con- 
nected, consequences.  According  to  this  hypothesis,  the  generation 
of  ozone  is  not  the  central  fact  around  which  the  possible  formation 
of  active  oxygen  and  the  other  phenomena  are  grouped,  but 
it  is  a  secondary  phenomenon  and  is  of  no  more  impor- 
tance so  far  as  the  theory  of  the  reaction  is  concerned,  than 
the  simultaneous  development  of  hydrogen  peroxide,  and,  in  pres- 
sence  of  nitrogen,  of  nitrogen  compounds. 

The  foregoing  history  of  previous  investigations  is  given,  in  order 
to  render  intelligible  the  attitude  in  which  I  stood  with  regard  to 
the  statements  recently  made  by  Profs.  J.Remsen  and  E.H.Keiser  in  a 
paper  "  On  the  Conduct  of  Moist  Phosphorus  and  Air  towards  Car- 
bon Monoxide"  (Amer.  Chem.  Jour.  IV,  454).  It  will  be  further 
necessary  only  to  state  that  my  views  are  not  the  same  as  those 
advanced  by  Hoppe-Seyler,  as  may  be  seen  from  the  different 
induction  which  I  drew  from  Hoppe-Seyler's  own  experiments. 
For  in  his  original  experiments  this  investigator  did  not  suspect  the 
necessary  presence  of  peroxide  of  hydrogen,  as  an  indispensable 
factor  in  the  reactions  observed.  Subesequently  (Ber.  der  deutsch 
Chem.  Gesell.,  XIV,  976)  I  pointed  out  that  this  must  be  the  case^ 
and  on  performing  the  experiment,  quantitatively  determined  the 
amount  of  peroxide  formed.  The  only  reasons  for  previously  antici- 
pating, and  actually  performing  the  experiments  comfirmatory  of 
the  presence  of  hydrogen  peroxide,  were  the  theoretical  considera- 
tions connected  with  the  development  of  active  oxygen  above 
enunciated.  Ignoring  these  results,  M.  Traube  in  a  later  issue  of 
the  Berichte  (XV,  p.  659)  brought  forward  the  formation  of  hydro- 
gen peroxide  under  these  circumstances,  as  his  own  observation,  and 
has  founded  upon  this  production  of  hydrogen  peroxide  a  hypo- 
thesis concerning  the  validity  of  which,  and  concerning  the  experi- 
mental verification  of  the  experiments  upon  which  it  is  based,  I 
shall  defer  writing  until  the  publication  of  a  subsequent  article. 

After  recounting  certain  preliminary  experiments,  the  crucial 
one,  by  which  Remsen  and  Reiser  hold  that  they  have  conclusively 
established  the  non-conversion  of  carbon  monoxide  to  dioxide  in  the 
presence  of  moist  air  and  phosphorus,  and  so  far  as  the  evidence 
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afforded  by  this  experiment  is  concerned,  the  non-existence  of 
active  oxygen,  is  stated  (by  them  loc,  cit,)^  as  follows: 

"  An  apparatus  was  finally  constructed  in  which  these  were  en- 
tirely excluded,  or,  at  least,  so  protected  that  the  ozone  could  not 
possibly  reach  them.  Although  a  number  of  different  forms  of 
apparatus  were  tried,  we  need  only  describe  that  which  we 
finally  decided  upon  as  the  best.  This  consisted  of  a  flask  of  from 
three  to  four  liters  capacity,  provided  with  a  doubly  perforated  cork 
stopper.  Through  this  there  passed  one  glass  tube  reaching  to  the 
bottom  of  the  flask,  and  another  reaching  only  half  way.  Outside 
the  flask  the  shorter  tube  was  connected  with  the  apparatus  intended 
to  remove  the  carbon  dioxide  from  the  air,  and  the  longer  tube  was 
bent  twice  at  right  angles,  and  then  passed  through  the  stopper  of 
a  V-tube  about  eight  inches  high.  Between  this  V-tube  and  a  second 
like  it,  connection  was  made  by  means  of  a  doubly  bent  glass  tube. 
In  the  flask  there  were  placed  usually  two  or  three  sticks  of  phos- 
phorous,  each  three  or  four  inches  long,  and  enough  pure  water  to 
somewhat  more  than  fill  the  neck  when  the  flask  was  inverted.  The 
V-tubes  were  filled  with  ignited  asbestos,  and  there  was  then  added 
some  mercury,  so  that  when  the  tubes  were  inverted,  in  which  posi- 
tion the  entire  apparatus  was  placed  when  in  use,  the  metal  covered 
the  corks  with  a  layer  from  three-quarters  of  an  inch  to  an  inch  in 
thickness.  The  connecting  tubes  passed,  of  course,  in  each  case 
through  the  layer  of  mercury.  The  vessel  containing  the  clear 
baryta  water  was  also  connected  with  the  last  V-tube  by  means  of 
a  mercury  joint  similar  to  those  above  described.  The  baryta  water 
was  protected  from  the  action  of  the  air  by  placing  before  it  a  small 
V-tube  containing  potassium  hydroxide,  and  this  last  tube  was  con- 
nected with  an  aspirator.  Before  connecting  the  bulbs  containing 
the  baryta  water,  air  freed  from  carbon  dioxide  was  drawn  slowly* 
through  the  apparatus.  On  now  connecting  with  the  baryta  water 
bulbs  no  precipitate  was  formed.*  Even  on  allowing  the  air  to  remain 
in  contact  with  the  moist  phosphorus  for  periods  varying  from  one 
to  twelve  hours,  no  carbon  dioxide  could  be  detected.  This  experi- 
ment was  tried  over  and  over  again  at  different  temperatures,  but 
always  with  the  same  result. 

About  one-third  of  the  air  in  the  ozone  flask  was  now  replaced  by 
carbon  monoxide,  from  which  all  dioxide  had  been  scrupulously  re- 

*  This  operation  requires  care  and  constant  attention.  The  phosphorus  not 
unfrequently  takes  fire.  In  one  case  in  our  experience  it  took  fire  after  having 
stood  quietly  and  unmolested  for  several  hours. 
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moved.  The  mixtare  was  allowed  to  stand  for  some  hours  and  then 
drawn  through  the  baryta-water  bulbs,  when  no  precipitate  was 
formed.  This  experiment  was  repeated  a  number  of  times  with  the 
same  result.  In  some  cases  the  air  and  carbon-monoxide  were  drawn 
together  slowly  for  a  long  time  over  the  moist  phosphorus,  but  this 
made  no  difference  in  the  result.  So  frequently  was  the  experiment 
performed,  so  great  were  the  precautions  against  error,  and  so  un- 
deniably negative  were  the  results,  that,  in  spite  of  the  explicit 
statements  of  Leeds  and  of  Baumann,  we  do  not  hesitate  to  say  that 
carbon-monoxide  is  not  oxidized  when  exposed  to  the  action  of  air 
and  moist  phosphorus.  It  follows,  of  course,  from  this,  that  the 
action  of  air  and  moist  phosphorus  on  carbon-monoxide  furnishes  no 
evidence  in  favor  of  the  view  that  there  is  an  active  condition  of 
oxygen  distinct  from  ozone." 

The  authors  further  say  :  "  Leeds'  error  is  easily  explained.  In 
the  first  place,  he  took  no  special  precautions  to  protect  the  corks 
from  the  action  of  the  ozone,  and  in  the  second  place  he  passed  the 
gases  through  a  filter  of  moist  cotton  for  the  purpose  of  removing 
'  Oxides  of  phosphorus.'  Now  cotton,  as  it  is  usually  met  with, 
yields  carbon-dioxide  when  subjected  to  the  influence  of  ozone,  so 
that  the  carbon-dioxide  noticed  by  Leeds  was  probably  the  result  of 
the  action  of  ozone  on  the  cotton  or  the  oily  substances  which  al- 
ways  adhere  to  it." 

With  regard  to  this  explanation,  it  may  be  said  that  at  a  very 
early  stage  in  experimenting  with  ozone,  the  observer  is  compelled 
to  note  the  destructive  action  of  ozone  on  corks  and  rubber  connec- 
tions, and  either  to  eliminate  them  altogether  or  to  boil  the  corks  in 
paraffine  and  cover  them  with  the  same^  both  of  which  last  precau- 
tions were  taken  in  the  present  instance.  The  action  of  the  very 
attenuated  form  of  ozone  obtained  from  phosphorus  is  excessively 
slight,  as  I  knew  when  speaking  of  its  employment  in  connecting 
ozone  apparatus  at  an  earlier  date*  (J.  Am.  Chem.  Soc.  11,  150) 
^'  Paraffine  does  not  perfectly  withstand  the  action  of  ozone,  being 
slowly  decomposed  with  the  formation  of  carbonic  acid.  In  the 
course  of  long  continued  use,  the  paraifine  joints  employed  by  the 
author  in  connecting  the  ozonizing  elements  of  his  large  electrical 
ozonizer  (ib.  1,  440)  were  destroyed,  and  had  to  be  renewed  from 
time  to  time.  The  amount  of  action  on  the  joints  was  progressive, 
the  paraifine  connection  between  the  first  and  second  ozonizing  ele- 
ment requiring  to  be  changed  very  seldom,  while  that  between  the 
eleventh  and  twelfth  elements  needed  frequent  renewal."  *  *  *  ♦ 
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"  In  experimenting  with  ozonized  air,  containing  so  small  an  amount. 
of  ozone  as  that  employed  in  the  investigation  described  in  the  pres- 
ent article  "  (ozonation  by  phosphorus),  "  the  connections  may  be 
made  of  paraf!ine  without  entailing  serious  error,  but  in  researches 
of  greater  nicety,  where  not  merely  the  relative  but  the  absolute 
amounts  of  ozone  have  to  be  determined,  paraffine  connections  can- 
not be  employed." 

The  cotton  employed  to  remove  the  oxides  of  phosphorus,  and  I 
should  have  added  in  this  as  I  have  in  other  places,  that  cloud  of 
vesiculated  peroxide  of  hydrogen  (the  antozone  of  Schonbein  and 
other  authors)  which  by  its  passage  through  water,  etc.,  without  ab- 
sorption, so  puzzled  earlier  experimenters,  this  cotton,  I  repeat,  was 
not  the  common  cotton  wool  of  commerce.  It  has  been  previously 
treated  with  alkali  so  as  to  remove  all  fatty  matters,  and  then  re» 
peatedly  exhausted  with  water  and  dilute  acid,  until  its  reaction  was 
neutral,  all  soluble  matters  removed,  and  a  white  fibrous  material 
as  near  pure  cotton  fiber  as  possible,  had  been  obtained. 

Still,  in  performing  a  crucial  experiment,  it  was  certainly  import- 
ant to  eliminate  every  surface  of  contact  except  those  of  glass  and 
water.  Even  mercury  or  any  other  possibly  oxidizable  metallic  sur- 
face is  objectionable,  on  account  of  a  possible  deozonation  of  the 
very  minute  amounts  of  ozonized  air,  which  are  formed  by  ozona- 
tion with  phosphorus. 

But  before  stating  the  details  of  this  experiment,  it  will  be  well 
to  narrate  that  performed  by  Baumann  (Zeitsch.  f.  physiologische 
Chem.  V,  250),  who  subsequently  to  my  own  labors  effected  the 
conversion  of  carbon  monoxide  to  dioxide  at  ordinary  tempera- 
tures by  means  of  active  oxygen. 

He  writes  :  — "  A  slow  stream  of  air  free  from  carbonic  acid  was 
conducted  through  a  flask  containing  moist  phosphorus  ;  thence 
into  a  second  flask  containing  a  *mixture  of  3  vols,  oxygen  and  1 
vol.  carbonic  oxide,  and  finally  through  baryta  water.  The  last  re- 
mained perfectly  clear  after  the  gas  had  been  passed  through  it  for 
six  hours,  and  after  every  trace  of  carbonic  acid  had  been  previ- 
ously removed  from  the  apparatus.  On  the  other  hand,  when  the 
mixture  of  carbonic  oxide  and  oxygen  was  conducted  into  the  flask 
containing  phosphorus,  and  in  which  there  must  have  been,  ac- 
cording to  our  proposition,  active  oxygen,  an  altogether  different 
result  followed  : — the  baryta  water  presently  became  turbid  and  in 
an  hour  threw  down  an  abundant  precipitate  of  barium  carbonate.'*^ 

Commenting  upon  the  above,  our  critics  say  : — "  Nothing  is  said 
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about  stoppers  or  rubber  connections,  and  it  is  safe  to  assume  that, 
in  the  apparatus  used  by  Baumann,  ozone  came  in  contact  at  some 
points  with  organic  matter.  Hence  the  formation  of  carbon  diox- 
ide is  easily  accounted  for."  *  *  *  *  "  Whatever  the  sources 
of  error  in  Baumann's  experiment  may  have  been,  we  are  confident 
that  a  repetition  with  the  precautions  taken  by  us  will  show  him 
that  his  conclusion  is  wrong." 

It  is  not  our  duty,  but  that  of  the  writer  impugned,  to  infomi  us 
whether  this  confidence  in  his  having  neglected  to  take  the  most  ob- 
vious and  indispensable  precautions  in  the  conduct  of  his  experi- 
ments, is  well  founded. 

My  own  repetition  of  the  original  investigation  was  performed 
as  follows  :  — 

,  Seven  six-inch  sticks  of  clean  phosphorus  were  placed  in  a  ten- 
liter  flat-bottomed  bottle,  with  an  accurately  fitting  glass  stopper, 
the  bottle  filled  with  air,  and  carbonic-acid-free,  distilled  water, 
and  inverted  in  a  small  pneumatic  trough,  likewise  filled  with  dis- 
tilled water.  Carbon  monoxide,  which  had  been  made  several  days 
previously,  and  allowed  to  stand  over  distilled  water  in  a  glass  gas- 
holder, was  purified  by  passing  through  a  long  train  of  purifiers 
similar  to  those  employed  in  connection  with  carbon  determinations 
in  steel,  and  to  which  additional  wash-bottles  containing  caustic 
potash  and  baryta  water  had  been  added.  Whatever  carbon  diox- 
ide was  present  originally,  was  so  thoroughly  removed  that  the 
baryta  water  in  the  last  wash-bottle  remained  absolutely  limpid  on 
passing  suflicient  carbonic  oxide  into  the  ozonator  bottle  to  fill  it 
nearly  one-half.  An  equal  quantity  of  air,  after  passage  through 
the  same  train  of  purifiers,  and  equally  well  freed  from  the  dioxide, 
was  then  introduced  into  the  ozonator.  While  the  bottle  was  still 
inverted  in  the  trough,  the  tight  fitting  stopper  was  introduced,  and 
it  was  then  reverted,  sufficient  water  being  allowed  to  remain  in  the 
jar  half  to  cover  the  phosphorus.  The  bottom  of  the  bottle  being 
flat,  on  distributing  the  sticks  by  gentle  shaking,  they  were  partly 
and  uniformly  submerged  and  exposed  the  largest  possible  amount 
of  deoxidizing  surface. 

The  ozonator  still  standing  in  the  water  of  the  trough,  was  then 
brought  to  a  temperature  of  24°  C.  by  heating  the  trough,  and  kept 
at  this  temperature  for  six  days.  The  antozone  cloud  (i.  e.  sus- 
pended hydrogen  peroxide)  produced  the  first  day  gradually  sub- 
sided and  the  atmosphere  became  perfectly  clear.  The  very  grad- 
ual disappearance  of  these  clouds,  in  part  due  to  the  gradual  inter- 
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action  of  ozone  and  hydrogen  peroxide  with  the  formation  of  water 
and  ordinary  oxygen,  and  in  part  due  to  the  raechanioal  difficulty 
with  which  the  peroxide  when  once  brought  into  a  condition  of 
aeriform  and  probably  vesicular  suspension  goes  into  solution  in 
water,  strongly  conntenancea  the  supposition  that  they  are  mainly 
and  probably  entirely,  suspended  hydrogen  peroxide.  The  energy 
with  which  the  oxides  of  phosphorus  unite  with  and  are  absorbed 
by  water,  makes  it  an  untenable  supposition  that  they  could,  even  if 
formed,  remain  for  any  length  of  time  suspended  in  the  atmosphere, 
80  that  whilst  in  my  earlier  experiments  it  seemed  easier  to  suppose 
the  clouds  to  be  oxides  of  phosphorus  than  a  non-volatile  body  like 
hydrogen  peroxide  in  a  state  of  aeriform  suspension,  yet  later  on 
the  latter  explanation  was  proved  exi)erimentally  to  be  the  correct 

one. 

At  the  expiration  of  six  days,  the  atmosphere  contained  in  the 
bottle  was  withdrawn  by  the  following  manipulation,  all  contact 
with  organic  surfaces,  except  for  a  few  seconds  when  the  atmos- 
phere remaining  in  the  bottle  came  in  contact  with  paraffine,  being 
impossible. 

The  glass  stopper  was  removed,  a  cork  saturated  with  parafiine 
through  which  the  necessary  connecting  tubes  passed,  inserted,  and 
instantly  the  mouth  of  the  bottle  plunged  beneath  the  surface  of  a 
mercury  trough.  This  inversion  carried  the  phosphorus  and  water 
down,  so  that  the  water  covi'red  theparaftiiied  cork.  Then  the  cork 
was  quickly  loosened  and  tlie  aspirator  being  connected  with  the 
series  of  connecting  tubes,  but  no  air  being  allowed  to  enter,  mer- 
cury was  drawn  up  into  the  flask  sufficient  to  cover  the  paraffined 
surface.  The  cork  being  forced  back  again,  remained  covered  with 
mercury,  during  the  remainder  of  the  expmment. 

The  glass  tubes  wero  so  bent,  that  no  breaks  or  connections  in 
them  occurred  between  the  atmosphere  contained  in  the  baryta 
water  of  the  last  wash-bottle  through  which  the  air  was  aspirated 
to  take  the  place  of  the  atmosphere  contained  in  the  ozonator,  and 
the  baryta  water  contained  in  the  wash-bottle,  through  which  the 
mixture  of  carbon  oxides  and  air  remaining  at  the  close  of  the 
experiment,  was  finally  passed.  No  break,  except  in  the  ozonator 
itself.  And  here  it  occurred  above  the  surface  of  the  water,  the 
disi)lacing  air  entering  near  the  bottom,  the  gaseous  products  pass- 
ing out  from  the  upper  portion  of  the  jar.  To  prevent  the  diffusion 
backwards  into  the  last  wash-bottle  of  the  entering  current,  of  any 
of  the  atmosphere  in  the  ozonator,  a  bulb  was  blown  on  one  of  the 
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lower  curves  of  the  entrance  tube  so  as  to  form  a  mercury  valve. 
Such  a  precaution  was  not  necessary  on  the  escaping  tube,  its  end 
dipping  directly  beneath  the  surface  of  baryta  water.  This  baryta 
water  was  again  protected  from  the  action  of  the  atmosphere,  by 
being  connected  with  another  wash-bottle  containing  neutral  sohi- 
tion  of  potassium  iodide.  On  now  aspirating  a  current  of  air  freed 
from  carbonic  acid  through  the  apparatus,  an  abundant  white  pre- 
cipitate formed  in  the  collecting  flask,  and  eventually  a  white  crust 
formed  on  the  sides  of  the  entering  tube  beneath  the  surface  of 
baryta  water.  When  the  atmosphere  of  the  ozonator  had  been 
completely  changed  and  no  further  precipitation  occurred,  the 
contents  of  the  wash-bottle  were  transferred  to  a  carbonic  acid 
apparatus  and  the  percentage  estimated  in  the  ordinary  manner. 
The  air  used  in  aspirating,  was  freed  from  carbonic  acid  likewise. 
The  weighings  were  as  follows  : 

Potash  bulbs  after  decomposition  and  aspir- 
ating    43.8295  gmis. 

Potash  bulbs  before  decomposition  and  aspir- 
ating    43.8140  grms. 

Increase  in  weight  (Carbon  Dioxide) 0.0155  grms. 

There  is  no  difficulty  in  obtaining  a  qualitative  test  for  carbon 
,  dioxide  from  the  white  crust  adherent  to  the  entrance  tube,  and  the 
amount  of  which  should  properly  form  a  part  of  the  15.5  mgrms. 
actually  weighed.  On  cutting  off  this  tube  with  its  white  crust, 
dropping  it  into  a  test  tube  and  allowing  a  drop  of  acid  to  run  down 
the  crust,  it  was  energetically  decomposed  with  the  formation  of 
bubbles  of  gas,  and  a  drop  of  lime  water  properly  supported  on  the 
under  side  of  a  glass  cover  stopping  the  exit  of  the  test  tube, 
became  turbid. 

Objections  to  the  fact  of  the  above  experiment  being  conclusive 
as  to  the  production  of  15.5  mgrms.  and  upwards  of  carbon  dioxide. 

Ist.  That  there  was  an  interval  during  which  at  the  close  of  the 
experiment  the  atmosphere  of  the  ozonator  was  in  contact  with  the 
paraffine  cork.  Admitting  that  the  air  in  this  experiment  was  suffi- 
ciently charged  with  ozone  to  decompose  paraffine,  yet  as  a  matter 
of  fact  at  the  close  of  the  experiment  no  ozone  was  present.  The 
potassium  iodide  in  the  final  wash-bottle,  after  acidulation,  contained 
no  free  iodine.  And  as  it  should  properly  be  objected  that  this 
negative  result  is  inconclusive,  on  account  of  the  combination  of 
nitrogen  and  ozone  in  presence  of  alkaline  liquid  to  a  nitrate,  it 
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should  also  be  remembered  that  this  reaction  would  not  have  been 
sufficiently  energetic  to  detain  every  trace  of  residual  ozone. 

In  my  earlier  experiment,  in  which  5  liters  of  air  had  been  used 
and  the  amount  of  carbon  dioxide  formed  was  14  mgrms.,  the 
amount  of  residual  ozone  was  only  0.04  mgrm. 

2nd.  The  water  c(mtained  sufficient  ozone  in  solution  to  decom- 
pose the  paraffine  submerged  beneath  in  the  instant  of  time  before 
being  covered  with  mercury.  This  is  eminently  improbable,  since 
the  establishment  of  the  fact  that  ozone  is  soluble  at  all,  was  a  very 
laborious  matter,  and  was  only  successful  after  many  long  continued 
qualitative  tests  made  with  very  highly  ozonized  oxygen.  (J. 
Amer.  Cheni.  Soc.  I,  220.) 

The  same  remark  applies  to  the  possibility  of  the  dissolved  ozone 
being  converted  into  ordinary  oxygen  in  contact  with  the  mercury 
covering  the  paraffined  cork. 

3rd.  It  may  be  said  that  even  if  we  grant  that  carbon  dioxide 
was  formed,  it  might  have  resulted  from  the  combined  action  of 
ozone  and  hydrogen  peroxide,  both  of  which  oxidants  were  certainly 
present.  But  inasmuch  as  neither  of  these  bodies  alone  effects  the 
oxidation  of  carbon  monoxide,  (and  Prof.  Remsen's  own  experi- 
ments are  conclusive  as  to  this  point),  and  inasmuch  as  their  mutual 
action  is  not  of  an  oxidizing  but  of  a  reducing  character,  both  bodies 
being  reduced,  the  one  to  oxygen,  the  other  to  water,  the  above 
supposition  is  untenable. 

I  hold,  therefore,  that  the  fact  of  the  oxidation  of  carbon  mon- 
oxide to  dioxide  by  air  over  moist  phosphorus,  has  been  established 
by  a  rigid  quantitative  and  qualitative  analysis.  Moreover,  that 
this  oxidation  is,  as  I  have  always  held  it  to  be,  the  proof  of  the 
existence  of  active  oxygen,  as  a  body  antecedent  to  the  formation 
of  ozone. 

The  essential  feature  in  my  own  interpretation  of  the  phenomena 
studied,  is  that  active  oxygen  is  always  formed  when  reduction  of 
the  oxygen  molecule  occurs  at  temperatures  compatible  with  the 
stability  of  the  ozone  molecule.  That  nascent  hydrogen  is  not 
essential  to  this  reduction  is  shown  by  the  reduction  being  effected 
by  phosi)horus,  in  which  case  the  intervention  of  nascent  hydrogen 
does  not  occur.  Hydrogen  and  phosphorus  are  probably  only  the 
two  most  conspicuous  of  the  bodies  capable  of  reducing  the  oxygen 
molecule  at  ordinary  temperatures,  and  whilst  both  these  are 
perissads  and  this  fact  appears  to  be  connected  with  the  production 
of  active  oxygen,  I  am  not  able  in  the  present  state  of  experimental 
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knowledge  to  say  that  the  perissad  nature  of  the  reducing  element 
is  an  essential  feature  of  the  formation  of  active  oxygen.  As  I 
have  repeatedly  stated,  the  essential  part  of  my  hypothesis  is  the 
reduction  of  the  oxygen  molecule  at  a  temperature  compatible  with 
the  stability  of  the  ozone  molecule.  Even  without  chemical  inter- 
vention, the  silent  electrical  discharge  will  do  this,  and  form 
primarily  active  oxygen  and  secondarily  ozone.  That  such  is  the 
oase  is  shown  by  the  formation  of  carbonic  dioxide  when  a  mixture 
of  carbon  monoxide  and  oxygen  are  submitted  to  the  silent  dis- 
charge. 
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On  the   Constitution  of  some  Bromine-deriyatives  of 

Naphthalene.     (Third  notice.)    R.  Meldola  (XLIII.  p.  1.) 

Description  of  the  preparation  of  meta  di  brom  naplithalene, 
Beta-di  brom  naphthalene,  tri-brom  naphthalene,  and  ortho-di  brom 
naphthalene. 

On  the  Constitution  of  Lophine..    T.  R  Japp.    (XLIII.  p. 

9.)     An  argument  against  the  view  of  Radziszewski,  regarding  the 
composition  of  the  lophine  molecule. 

Contributions  to  the  Chemistry  of  Ligniflcation.    C.  F. 

F.  Cross  and  E.  J.  Bevan.     (XLIII.  p.  18.) 

The  hypothesis  of  the  authors  previously  adopted  that  bastose  is 
a  chemical  whole  in  the  sense  of  presenting  a  true  combination 
rather  than  a  mixture  of  cellulose  with  its  own  cellulosic  constitu- 
'Cnt,  has  received  further  confinnation  from  their  researclies. 

The  close  connection  between  these  plant  constituents  and  the 
trihydric  phenols  seems  to  be  established. 

A  chlorinated  derivative  of  bastose  was  obtained,  which,  though 
amorphous,  was  the  same  in  composition  when  obtained  from  dif- 
ferent sources,  from  jute,  and  from  manilla.  (muMi  paradisiaca,) 
The  composition  corresponded  to  the  formula  C,^H^^C1„0,,. 
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A  note  is  appended  remarking  on  the  resemblance  between  the 
chloroderivatives  from  the  alkaline  liquors  from  Esparto  boilers,  and 
the  halogen  derivatives  ef  the  sacchulmic  compounds  recently  de- 
scribed by  Sestini.    (Gazetta  1882,  292). 

Ou  the  Oxidation  of  Cellulose.  C.  F.  Cross  and  E.  J.  Bevau. 
(XLIIL  p.  22.)  A  compound  to  which  the  name  oxyceUidose  has  pro- 
visionally been  given,  has  been  found  to  be  one  of  the  products  in- 
termediate between  cellulose  and  oxalic  acid  by  the  reaction  of  ni- 
tric acid  (of  60  per  cent.)  on  cellulose.  The  amount  obtained  was 
about  30  per  cent,  of  the  cellulose  used.  Oxycellulose  prepared 
from  different  sources,  and  by  different  methods  of  purification,  had 
a  constitution  indicating  the  formula  0^^  H,^  O^^  A  nitro  com- 
pound of  this  product  was  prepared,  the  examination  of  which  by 
Eder's  method  (Ferrous  sulphate)  indicated  the  composition  C\  H^^ 
(NO,),  O,, 

The  Analysis  of  Certain  Plant  Fibres.    C.  S.  Webster.    A 

table  is  given  embodying  the  results  of  tlie  examination  of  the 
iibro  vascular  bundles  of  several  monocotyledonous  plants  and  of 
the  bast  fibres  of  several  decotyledonous  plants.  The  reactionsjof 
these  fibres  with  various  reagents  are  also  given.  Also  the  ground 
upon  which  the  several  determinations  included  in  the  method  of 
diagnosis  employed,  is  based. 

On  a  Condensation  Product  of  Phenanthraiiuinone  with 
Ethylic  Aceto-acetate,  F.  R.  Ja])])  and  F.  W.  Streatfield. 
(XLIII,  p.  27.) 

On  mixing  100  gnus,  of  phcnanthraquinone  with  90  grms.  ethy- 
lic aceto  acetate,  and  then  adding  150  cc  of  dilute  KHO  (1:0)  and 
warming  gently  with  agitation,  ethylic-plienauthraoxylene-aceto 
acetate  is  formed.  The  compound  Avas  purified  l>y  boiling  with  al- 
cohol, w^aslli^g  with  water,  and  finally  recrystallizing  two  or  three 
times  from  boiling  benzene.  It  is  deposited  in  tufts  of  fine  white 
silky  needles.  Fuses  with  blackening  and  evolution  of  gas  at 
184.^50.  Soluble  in  alcoholic  and  acetic  acid.  By  oxidation  with 
chromic  acid  it  yields  phcnanthraquinone. 

Composition,  G^,,  H^^  O^. 

Calculated  Mean  of  3  Analyses 
C         75.  74.93 

II  5.  5.0G 

O         20. 
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Mixed  with  amorphous  phosphorus  and  fuming  hydriodic  acid  and 
heated,  a  compound  C,„  H^^  C^  was  obtained. 

Dissolved  in  KHO,  a  new  dibasic  acid,  C,^  H^^  O^  was  precipitated 
by  addition  of  HCl.  The  silver  and  barium  salts  of  this  acid,  were 
isolated  and  analyzed .  These  results  appear  to  afford  a  strong  ar- 
gument in  favor  of  Fittig's  formula  for  phenanthraquinone  as 
against  that  of  Graebe. 

nNote  on  the  Preparation  of  Dipheny lene-Ketone  Oxide* 

W.  II.  Perkin.  (XLIII,  p.  35.)  On  heating  salicylic  acid  with 
acetic  anhydride,  and  then  distilling  off  the  acetic  acid  and  excess 
^f  acetic  anhydride,  a  mass  was  obtained  which,  by  distillation, 
afforded  an  oily  product,  solidifying  in  the  neck  of  the  retort.  On 
washing  and  purifying  by  recrystallization  from  alcohol,  pale  yellow 
needles  (not,  as  had  been  anticipated  of  salicylic  anhydride,)  but  of 
diphenylene-ketone  oxide  C^jII^O^,  were  obtained. 

Calculated.  Found. 

C 79.59  79.41         79.45 

II 4.08  4.37  4.17 

On  Certain  Broniinated  Carbon  Compounds  Obtained  in 
the  Manufacture  of  Bromine.  JS.  Dyson.  (XLIII,  j).  30.)  In 
a  liquor  obtained  as  a  by-product  at  the  works  of  the  North  British 
Chemical  Company,  chlorobromoform,  as  well  as  carbon  tetra- 
bromide  and  bromoform  were  found.  The  presence  of  the  first  has 
not  before  been  noted. 

On    EtIiylene    Chilorobromide,   and    some    Compounds 

Obtained  from  it.  J.  W.  James.  (XLIII,  p.  37.)  A  summary 
of  the  principal  results  is  given  as  follows  : 

1.  In  preparing  ethylene  chlorobromide,  by  passing  the  gas  into  a 
solution  of  CI  Br.,  it  is  necessary,  in  order  to  obtain  a  pure  product 
and  good  percentage,  that  the  chlorine  be  passed  into  the  bromine 
at  a  temperature  of  about  0^,  otherwise  a  substance  is  formed  hoiU 
ing  some  3  to  4^  higher  than  pure  CJI^  CI.  Br.,  which  is  useless  for 
the  advantageous  preparation  of  ethylene  chlorothiocyanate. 

2.  If  an  aqueous  solution  of  neutral  sodium  sulphite  and  ethylene 
chlorothiocyanate  be  brought  together  in  direct  sunlight,  the  sodium 

salt  of  a  new  acid,  viz.,ethylene-thiocyansulphuric  acid,  CJI^-Q  ^"  VJ^ 

appears  to  be  produced. 

3.  By  passing  ammonia  into  an  ethereal  solution  of  chlorethyl 
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sulphonic  chloride,  no  amide  is  fornicMl  :  with  ethyl  sulphonic 
chloride,  however,  the  corresponding  ainidj  is  easily  obtained. 

4.  By  the  action  of  neutral  sodium,  sulphite  in  aqueous  solution 
upon  ethylene  dibromide  or  chlorobromide,  isethionate  of  sodium  is 
apparently  produced,  with  evolution  of  SO,,  in  addition  to  the  well- 
known  ethylene- disulphonate  of  sodium  obtained  by  Strecker. 

On  the  Condensation  Products  of  Oenanthaldehyde.  Part 

I.  and  11.  W.  II.  Perkin,  Jr.  (XLIII,  p.  45.)  A  review  of  the 
most  important  researches  on  this  subject  is  firat  given.  Tlie  prin- 
cipal products  of  the  action  of  KHO  on  oenanthaldehyde  are  heptoic 
acid,  the  acid  C,  Jl„0„  and  the  aldehydes  C,^H„0  and  C„H„0. 

The  products  of  the  action  of  KHO,  of  nascent  hydrogen,  Ac, 
upon  these  derivatives  and  upon  oenanthaldehyde  are  described.  At 
the  end  of  the  paper  a  table  of  the  different  derivatives  is  given,  as 
follows  : 


Formula. 

CEnanthaldehvde, 

C..H,.0, 

C„H„C!OH, 

C„H„CII,OII, 
C„II.,CH,OII, 

c,3ii„cH,oc,n.o, 
c„Ti„cii,oc;,ii,o, 
c,jr„cooH, 

C„II„COOII, 


C,.H„0, 


(..H.O. 


44      a' 


Boiling  Point. 

153-154° 

277-279° 
266-268° 

(ni.  p.  29.05) 
280-283^ 
270-275^ 
285-290^ 
275-280° 
275-285° 

(at  250  min.) 
300-310° 
310-315° 

(at  300  min.) 
330-340° 

(at  200  min.) 
330-340° 

(at  200  min.) 

melts  at  52-53° 

397-300° 


Sp.  Gr.at  15<*. 

0.8231 
0.8494 


0.8520 
0.8368 
0.8680 
0.8559 


• .  •  • 


0.8744 


0.8831 


. . .  • 


The  Sp.  Gr.  at  30°  and  at  35°  are  also  given. 

On  the  Condensation  Products  of  Isobntaldehyde,  Ob- 
tained by  Means  of  Alcoholic  Potash.    W.  H.  Perkin,  Jr. 

(XLIII,  }).  90).     Tiie  products  obtained  were  as  follows  : 
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Fonnulfc.  Boiling  Point.  Bemarka. 

<-',II,,0,  ISt-lST"! 

C„II„0,  (?)  190-200°  I 

C„H  O,  223-225'"  }  Condensation  products. 

C„H  O,  250-255"  | 

C„H„0,  22?-229"  J 

(100  mm.  pressure). 
,,  ,,   .  1  Ak-ohol  (and  acetate)  produced  by 

CSWCC.H.O,,  istwl'l     the^rji™  of  .»».„.  hydrogen 

C„H„0  (C,ir,0)  240-242"  )  Acetates  produced  by  the  action 

C„H„(>,((^,H,0),        248-252"  f     of  acetic  anhydride  on  C,.H,.0.. 

C„H..(>.  217-223"  i  P7/;[^fi  i[  «'^P"''ifyi"g  <^'..".. 

^,  TT  /.  (HE  BEEn  )  Acid  produced  bv  tlie  action  of 

<-„H„0.  245-255°^      potilsh  on  isobntaldehyde. 

The  Alkaloids  Of  Nnx  Vomica.    No.  II— On  Brucine.    W. 

A.  Shbsstone.  (XLIII,  p.  101.)  The  rcNults  show  that  there  is 
reason  to  think  that  brucine  is  a  dimethoxyl  derivative  of  strych- 
nine. Brucine,  heated  with  hydrochloric  acid,  gave  amounts  of 
methyl  chloride  varying  from  64.6  cc.  to  90.2  cc.  methyl  chloride 
per  gramme  of  brucine.  Profonged  heating  at  low  temperatures 
gave  the  highest  resultN.  Dimethosy  strychnine  would  yield  theo- 
retically 113  cc. 

The  Behavior  of  the  Nitrogen  of  Coal  daring  Destructive 
Distillation :  irith  some  Observations  on  the  Estimation  of 
Nitrogen  in  Coal  and  Coke.  W.  Fostkb.  (XLIII,  p.  105.) 
Experimenta  were  made  on  a  coal  containing  1.73  per  cent,  of 
nitrogen.  Hie  most  satisfactory  results  were  obtained  by  combus- 
tion with  copper  oxide  in  vacuo.  In  this  case  it  was  found  advan- 
tageous to  place  the  tube  in  an  outer  tube  of  wrought  iron,  just 
sufticiently  wide  and  long  enough  to  encircle  the  whole  length  of 
the  highly  heated  part.  Wide  tubes  with  large  quantities  of  copper 
oxide  were  found  to  serve  best.  Of  100  parts  of  the  nitrogen  in 
the  coal,  it  was  found  that  the  distribution  was  as  follows  : 

Nitrogen  of  coal  evolved  as  ammonia 14.50 

"  "  "  cyanogen 1.56 

"              "      present  in  the  coal  gas  in  the  ele- 
mentary condition 35.26 

Nitrogen  remaining  behind  in  the  coke 48.68 

100. 
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Preliminary  note  on  some  Diazo  derivatiyes  of  nitre- 
benzyl  cyanide.  W.  H.  Pkrkin.    (XLIII,  p.  in.) 

By  adding  an  aqueous  solution  of  diazo  benzene  chloride  to  an 
alcoholic  solution  of  ifitro-benzyl  cynanide  freshly  mixed  with 
alcoholic  potash,  until  the  color  became  yellowish,  a  brown  precipi- 
tate was  obtained,  which  on  filtering  and  purifying  by  re-crystalliza- 
tion from  alcohol  and  acetic  acid,  proved  to  be  C,^  H,^  N^  O,.  TTie 
alcoholic  solution  gives  a  violet  color  with  alkalies,  which  disappears 
with  acids. 

It  fuses  at  201-202^.  A  second  body  fusing  at  45^C,  probably 
orthonitro  benzyl  chloride  was  also  obtained  iu  preparing  the  nitro- 
benzyl  cyanide.     The  investigation  is  still  iu  progress. 

Researches  on  the  Induline  Gronp.  Part  L— O.  N.  Witt  and 

E.  G.  P.  Thomas.     (XLIII,  p.  112.) 

The  "  indulines"  are  defined  as  those  colored  compounds  formed 
by  the  action  of  amidazo  compounds  upon  the  hydrochlorides  of 
aromatic  amines,  with  elimination  of   ammonia. 

In  studving  the  action  of  amidazobenzene  on  aniline  hydroclilo- 
ide,  the  re-action  has  been  found  to  afford  several  different  color- 
ing matters  varying  in  quantities  and  properties,  according  to  the 
temperatures  at  which  the  process  may  be  conducted,  and  the  man- 
ner of  it.     The  following  compounds  were  obtained  : 

Designation.  Formulji.  Remarks. 

Azophenine,         C3,  H,.^  N,,  melts  at  230-237°  Identical  with 

[Kunich's  Azophenine. 

Induline,  3  B,  C,^,  H^3  N,  HCl,  Sky  Blue  color. 

Induline,  0  B,  C^,  11,,  N^  llVl,  Dark-bluish  purple. 

The   bases  were  also  separated   from  these  hydrochlorides,    and 

analyzed.      The   researches  on    this    subject  are  as   yet    uncom^ 

pleted. 

On  a  New  Method  of  Estimating  the  Halogens  in 
Volatile  Organic  Compounds,  R.  T.  Plimpton  and  E.  E. 
Gravks.     (XLIH,  p.  119.) 

The  appparatus  is  so  arranged  that  a  stream  of  illuminating  gas 
and  air,  mixed  as  in  the  Bunsen  burner,  passes  over  the]  volatile  com- 
pound, taking  up  its  vapors.  The  mixture  is  then  burned  under  a 
trumpet  tube,  similar  to  that  used  in  the  Letheby  apparatus  for  sul- 
phur determinations  in  gas. 
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The  products  of  combustion  are  drawn  through  U  tubes,  fitted 
with  glass  beads,  moistened  with  caustic  soda  solution,  and  finally 
through  a  solution  of  silver  nitrate,  which  acts  as  a  guide  to  the 
completeness  of  absorption.  Several  analyses  are  quoted  showing 
the  accuracy  attainable. 

A  Modified  Liebig's  Condenser.  W.  A.  Shenstone.    (XLIII, 

123.) 

The  condenser  is  set  vertically  ;  just  below  the  water  jacket,  an 
annular  ledge  of  glass  is  placed  inside  the  condensing  tube,  to 
catch  the  condensed  liquid  as  it  runs  down  the  sides.  This  space  is 
connected  with  a  tube  extending  laterally  to  carry  off  the  products 
of  condensation.  A  reference  to  the  accompanying  cut  is  necessary 
for  a  complete  underatanding  of  the  operation  of  the  apparatus. 

On  some  Fluorine  Compounds  of  Uranium.  A.  Smithells. 

(XLIII,  p.  125.)  By  the  action  of  HF  on  U,  O^  a  green  powder 
and  a  yellow  solution  are  obtained.  According  to  Ditte,  hydrogen  is 
given  off  in  the  process.  The  author  was  unable  to  obtain  any. 
The  green  poAvder  is  stated  by  Ditte  to  be  UO,  F„  by  Bolton  to  be 
U  F^.  The  examination  showed  Bolton  to  be  correct.  Tliis  powder, 
by  heating  affords  a  white  crystalline  sublimate — Alpha  Uranium 
oxyfluoride.     U  O^  F^. 

The  yellow  solution  was  found  to  contain  Beta  Uranium  oxyfluo- 
ride. On  fusing  U,  O^  with  alkaline  fluorides,  compounds  contain- 
ing apparently  alkaline  uranates,  but  no  fluorine  except  as  im- 
purity, were  obtained.  U,0,  fused  with  K  F  H  F,  afforded  U  O^F  F, 
K  F.  The  results  all  through  are  altogether  at  variance  with  the 
conclusions  of  Ditte. 

On  the  Yolunie  Alteration  Attending  the  Mixtures  of 
Salt  Solutions.    W.  W.  J.  Nicol.    (XLIII.  135.) 

The  conclusions  are:  1.  When  two  salt  solutions  which  cannot  ex- 
perience double  decomposition,  are  mixed,  a  change  of  volume 
takes  place  due  to  the  different  affinities  of  the  salts  for  water. 

2.  That  double  decomposition  takes  place  in  solution,  and  that 
the  volume  change  is  an  index,  and  even  a  measure  of  this. 

Two  New  Aluminous  Mineral  Species,  Eyigtokite  and 
Liskeardite.    W.  Flight.    (XLIII.  p.  140). 
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The  Evigtbkite  from  the  Greenland  cryolite  beds,  was  in  white 
transparent  crystals,  quite  soft.  It  contained 


Al 

16.23 

Ca 

22.39 

Na 

0.43 

H,0 

5.71 

Indicating  the  formula,     Al,  F,.     2  Ca  F  2  H,  O. 
The  Liskeardite  from  Cornwall,  first  described  by  Mr.  R.  Tailing, 
in  1874,  contained  : 


Fe,0. 

7.640 

A1,0, 

28.229 

A9,0. 

26.962 

SO. 

1.111 

CuO 

1.027 

CaO 

0.719 

H,0  at  ordinary  temp.  4.351 , 

"    at  100° 

10.962 

«  at  120° 

5.551 

"   at  140-190° 

8.220  \ 

"   M'itli  PbO 

m 

4.969  f 

6H,0^ 
^^-^  1 34.053 


7H,0 


99.741 
The  formula  is  put  as  R"AsO,.  Snfi. 


On  the  Absorption  of  Weak  Reagents  by  Cotton,  Silk  and 

Wool.     By  E.  J.  Mills  and  J.  Takimixk.  (XLIII.  p.  142.) 

The  absorption  of  11.^  SO^  IICl  and  NallO  were  tried  upon  these 
different  textures.     The  ratio  of  absorption  for  cotton  and  silk  are: 

Cotton.  Silk. 


H,SO,  1 

II  CI  1 

NallO  1 


2.6 
2.2 
2.3 


Wool  and  silk  resemble  one  another  with  NaHO  but  with  the 
acids  the  wool  takes  up  much  more. 

The  resemblance  between  silk  and  cotton  with  these  reagents  is 
most  marked,  probably  indicating  a  similarity  in  chemical  composi- 
tion between  the  two. 
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On  the  Action  of  Chlorine  on.  Certain  Metals.     R.  Cow- 

per.  (XLIII,  p.  153.)  With  perfectly  dry  chlorine  gas  no  action 
was  observed  on  Dutch  metal,  Zinc,  Magnesium,  and  Sodium. 

Very  slow  action  on  Silver  and  Bismuth. 

Rapid  action  on  Tin,  Arsenic,  Antimony  and  Mercury. 

With  Potassium  the  action  was  very  slow,  a  rich  purple  colored 
compound  forming  ;  by  heating  to  fusion  the  action  was  acceler- 
ated, but  the  metal  did  not  take  fire  until  heated  considerably  above 
the  fusing  point.  Very  minute  quantities  of  water  determined  the 
attack  of  almost  all  the  above  metals  by  the  chlorine. 

Some  Notes  on  Hydrated  Ferric  Oxide,  and  its  Behavior 
with  Hydrogen  Sulphide.    L.  T.  Wright.    XLIII.  p.  156. 

It  was  found  impossible  to  obtain  absolutely  pure  ferric  hydrate 
by  precipitating  ferric  chloride  with  ammonia,  some  basic  chloride 
always  remaining  in  the  precipitate. 

Freshly  precipitated  ferric  hydrate  suspended  in  water  on  being 
saturated  with  hydrogen  sulphide,  turned  black  and  then  dissolved 
in  potassium  cyanide,  the  reaction  being: 

FeS+ 6KCN = K,S  +  K,Fe(CN). 

After  washing  and  drying  at  100*^C.  it  did  not  exhibit  the  same  phe- 
nomena. 

Ferric  hydrate  boiled  with  H^S  afforded  some  ferrous  sulphate. 
Free  sulphur  always  resulted  from  this  reaction,  when  conducted  in 
such  a  way  as  to  imitate  the  action  going  on  in  gas  purifiers.  It 
appeared  that  17  to  30  per  cent,  reacted  thus  :  Fe,03,H30  +  3H,  S= 
2FeS4-S  +  4H,0  and  the  remainder  thus:  Fep„H,04-3H,S=Fe,S,- 
4-411,0. 

Note  on  some  Derivatives  of  Flnorene  C.gHjo.     W.  R. 

Hodgkinson  and  F.  E.  Matthews.  (XLIII,  p.  1G3)  The  com- 
pound used  as  a  standing  point  was  ortho  fluorene,  CjjH,^  melting  at 
113^. 

The  main  object  was  the  preparation  of  iiuorol  C^jH^^O.  The 
compounds  made  were  :  alpha  dibromfluorene  melting  at  165°  C^^- 
H,Br.  Monobromfluorence  C„H^Br.  melting  at  101-102^  Di- 
bromodephenylene  ketone  C^jH^Br^  O,  melting  at  198^.  Bromdi- 
pheylene  ketone,  C,,H,BrO,  melting  at  104°.  The  sulphonic  acid, 
C\,H^SO,H.  The  barium  salt  of  this  acid  containing  211,0,  and 
the  cadmium  salt  containing  GH^O  were  analyzed. 
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On  fusing  tlie  potassium  sulphate  with  potash  instead  of  fluorol, 
trihydroxyphenol  C,,Hj^O,  (melting  at  204-205^)  and  dihydroxy- 
phenol  Cj^Hj^O,  (melting  at  98°)  were  obtained,  the  methylene 
group  having  been  split  off. 

Alpha  diehlorofluorene  C„H^C1,  melting  at  128^  and  its  corre- 
sponding ketone  melting  at  158°  were  also  obtained,  as  well  as  C^, 
H3CI,  melting  at  104°.  Alcoholic  potash  reacted  with  this  last 
compound  affording  a  red  body  of  the  formuU  C,,HjCl^. 

The  sulphonic  acid  corresponding  to  the  alpha  dibromofluorine 
were  prepared  (melting  at  142°)  and  the  barium  salt  (C^^H^Br^SO,), 
Ba  was  analyzed. 

On  alpha-ethyl-ralero  lactone,  alpha-ethyl-beta-methyl- 
valero  lactone,  and  on  a  Remarkable  Decomposition  of 
beta-ethyl-aceto-succinic  ether.    S.  Young.    (XLIII,  p.  172). 

On  tlie  Constitution  of  Molecular  Compounds.  The  Mole- 
cular Weight  of  basic  Ferric  Sulphate.     S.  U.  Pickering 

(XLIII.,  p.  182).  The  experiments  were  conducted  by  means  of 
ascertaining  the  unit  of  water  removable.  The  choice  was  between 
the  formula  2Fe,0,S0,'  (molecular  weight  400)  and  Fe,(SO J„  5Fe,- 
O3,  (molecular  weight  1200.)  The  results  indicate  that  the  latter 
formula  Fe^  (SOJ,,  SFe^Og  ,xll20)  is  most  probably  correct. 

The  Phenates  of  Aniido  Bases.    R.  S.  Dale  and  C.  S(  iiorlem- 

MJiK.  (Vol.  XLIII.,  p.  185.)  Red  aurin  was  found  to  be  nothing 
but  aurin  containing  pararosanilin. 

On  dissolving  equal  molecules  of  aurin  and  rosanilin  in  alcohol, 
and  evaporating  rosanilin  aurinate  was  found  to  remain.  Anilin 
phenate  C^1I,N.C„II„()  was  obtained,  fusing  at  29.5^  and  boiling  at 
184.5^  (uncorr.)  This  salt  was  found  to  be  a  powerful  antiseptic. 
From  an  alkaline  solution  of  aurin  whicli,  though  originally  red, 
had  turned  brown,  the  addition  of  an  acid  caused  the  separation  of 
di-oxy-phenyl-ketone  CO(Cyi,  OH.), 

On  some  Derivatives  of  Diphenyl  Ketone  Oxide.    A.  G. 

Perkin.  (Vol.  XLIII.,  i>.  187.)  A  by-product  in  the  preparation 
of  this  oxide  (by  distilling  a  mixture  of  salicylic  acid  and  acetic 
anhydride)  was  found  to  be  a  compound  0,^11^,03,  fusing  at  192*^ 
and  distilling  with  partial  decorajjosition.  Tiiis  compound,  boiled 
with  alcoholic  potash,  afforded  an  acid  C,  JI  O,.     Both  this  acid  and 

*  14  9         4 

its  silver  salt  were  analvzed.     The  acid  fused  at  275'-". 
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Dipheiiyl  ketone  oxide  treated  with  nitric  acid  (Gr.  1.45)  and  a 
little  sulplmric,  yielded  the  di-nitro  compound,  ^'uH^CNOJ^O,  crys- 
tallizing in  satiny  needles  having  electrical  properties  and  fusing  at 
202^.  Tin  and  hydrochloric  acid  afford  with  this  compound  the 
corresponding  diamido-phonylene  ketone  oxide  C,,Hg(NH,),0, 
forming  orange  to  ruby  colored  needles.  Both  of  these  last  com- 
pounds affect  polarized  light. 

Nordhausen  sulphuric  acid  heated  with  the  oxide,  on  dilution, 
neutralizing  with  BaCO,  «fcc.,  afforded  the  barium  disulphonate 
Cj3H^()2Ba(SOJ,  moderately  soluble  in  boiling  water,  and  quite 
stable  even  at  200*=^. 

Bromine  with  the  oxide  afforded  C\,H^O,Br,  forming  transparent 
needles  fusing  at  210^,  and  subliming  a  few  degrees  higher. 

Cheiiiico-Mieroscopical  Researches  on  the  Cell-contents 

of  Certain  Plants.  A.  B.  Griffiths.  (Vol.  XLIII.,  p.  195.) 
Savoy  cabbages  grown  in  a  soil  to  which  no  iron  compounds  were 
added,  were  less  healthy  than  those  grown  in  a  soil  to  which  ferrous 
sulphate  had  been  added.  The  ashes  of  the  plants  also  showed  more 
iron  where  it  had  been  added  to  the  soil,  and  in  all  cases  crystals  of 
ferrous  sulphate  were  found  by  the  microscope  in  the  cells  of  the 
plants. 

On  Condensations  of  Compounds  which  Contain  the  Di- 
carbonyl    Group  with   Aldehydes  and   Ammonia.    F.  R. 

Jaiu*.     (Vol.  XLIII.,  J).  11)7.)     Controversial. 

On  some  Condensation- Products  of  Aldehydes  with 
Aceto-Acetic  Ether  and  Substituted  Aceto- Acetic  Ethers. 

F.  E.  Matthews.     (Vol.  XLIII.,  p.  200.) 

The  results  given  are  those  from  an  examination  of, 
1.  The  condensations  of  aceto-acetic  ether  with  isobutvlicalde- 
liyde,  valeric  ahlehyde,  chloral,  furfural,  and  acrolein.  The  rela- 
tions of  di-substituted  aceto-acetic  ethers  to  benzoic  aldehyde.  2. 
Benzoic  aldehyde  with  aceto  diethyl  acetic  ether,  aceto  dichloracetic 
ether,  and  aceto  benzliden  acetic  ether.  Also,  3.  Benzoic  aldehyde 
with  aceto-monoethyl  acetic  ether.  The  condensation  takes  place 
only  in  the  methylene  group,  quite  readily  in  the  case  of  aceto-acetic 
ether,  but  with  more  difficulty  with  the  mono  and  disubstitution 
products  of  that  ether.  , 
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Contribntion  to  the  Chemistry  of  "  Fairy  Rings."    J.  B. 

Lawes,    J.    II.    Gilbert    and   R.    Warrington.     (Vol.    XLIIL, 
p.  208.) 

Tlie  "  fairy  rings  "  are  rings  of  grass,  growing  more  luxuriantly 
than  that  in  the  immediate  neighborhood,  the  ground  within  the 
ring  sometimes  appearing  almost  barren.  A  growth  of  fungi  is 
usually  observable  around  the  outside  of  these  rings,  which  increase 
perceptibly  in  size  from  year  to  year. 

The  theory  has  been  advanced  that  the  fungi  assimilate  nitrogen 
from  the  air,  and  by  their  death  and  decay,  render  this  nitrogen  as- 
similable by  the  grass.  The  examination  of  the  soil  within,  on,  and 
outside  of  the  ring,  shows  that,  though  poor  in  nitrogen  within  the 
ring,  the  soil  is  somewhat  richer  in  nitrogen  outside  of  it  than  on 
the  ring.  The  conclusion  is,  that  the  fungi  have  the  power  of  as- 
similating the  organic  nitrogen  of  the  soil  to  a  greater  extent  than 
the  grass,  and  that  the  atmospheric  nitrogen  has  no  essential  con- 
nection with  the  phenomenon. 

The  report  of  the  Anniversary  Meeting  of  the  Chemical  Society, 
held  March  30th,  1883,  is  here  inserted  p.  224. 


PROCEEDINGS  OF  THE  AMERICAN  CHEMICAL 

SOCIETY. 

•  Hef/tdar  Meeting y  June  1,  1883. 

President  Jamks  C.  Booth  occupied  the  chair. 

The  minutes  of  the  May  meeting  were  read  and  approved. 

The  following  gentlemen  were  then  unanimously  elected  regular 

members  of  the  Society  : 

Adolph  Hoeglbr. 
Prof.  P.  W.   Bedford. 
Willis  G.  Tucker,  M.  D. 
Lewis  Gordon  Paul,  D.  Sc. 
Thos.  Radcliffe. 

The  following  gentlemen  were  then  proposed  for  membership  r 

Philip  S.  Barker,  by  E.  Waller,  C.  F.  Chandler,  T.  S.  Gladding. 

C.  F.  McKenna,  by  E.  Waller,  A.  H.  Elliot,  L.  Pitkin. 

The  following  papers  were  then  read: 

1.  On  the  Nascency  of  Oxygen,  by  Dr.  A.  R.  Leeds. 

2.  On  Determining  the  Rotation  of  Left-handed  Solutions  with 
the  German  (Scheibler-Vectzke  Soleil)  Instrument,  by  G«orge  S. 
Eyster,  Ph.  D. 

3.  Some  INotes.on  the  Ammonia  Process  for  Water  Analysis 
(illustrated  by  the  pump- well  waters  of  Brooklyn  and  New  York 
Cities),  by  Nelson  H.  Darton. 

Remarks  on  the  first  paper  were  made  by  Prof.  Benneman. 

The  third  paper  drew  forth  from  Dr.  Booth  an  earnest  expression 
as  to  the  importance  of  water  analysis. 

A  discussion  as  to  the  influence  of  the  depths  of  Brooklyn  wells 
on  their  character,  then  followed,  and  was  participated  in  by 
Messrs.  Booth,  Bartley,  of  the  Health  Board  of  Brooklyn  ;  Pitkin, 
Alsberg,  and  others.  The  methods  of  analysis  were  also  discussed 
by  Messrs.  Darton,  Doremus,  Waldstein,  and  others. 

The  Society  unanimously  ratified  the  choice  of  Martin  E.  Wald- 
stein, by  the  Committee  on  Publications,  to  supply  the  place  of  L. 
H.  Friedburg, 

Some  excellent  micro-photographs  of  elephants'  milk  and  cream 
were  exhibited  before  the  Society  by  Dr.  Stratford. 

Dr.  Booth  was  requested,  by  vote  of  the  Society,  to  correspond 

with  the  committee  of  the  German  Chemical  Society,  to  see  what 

steps  might  be  taken  in  regard  to  the  Wohler  testimonial. 

The  Society  then  adjourned. 

THOS.  S.  GLADDING, 

Recording  Secretary, 
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ON  DETERMINING  THE  ROTATION  OF  LEF1\HANDED 

SOLUTIONS  WITH  THE  GERMAN  {Sc/mbler-  Ventzke^SoleO) 

INSTRUMENT. 

By  Geo.  S.  Eyster,  Ph.  D. 

The  following  plan  for  determining  negative  rotation,  in  the  ab- 
sence of  an  instrument  graduated  for  left-handed  solutions,  occurred 
to  me  some  time  ago.  Though  seeming  quite  obvious,  I  have  not 
seen  it  in  print. 

If  we  use  a  +  quartz  plate  reading  n  degrees  to  the  right  (either 
used  instead  of  one  of  the  cover-glasses,  or  sunk  in  an  outside  re- 
cess of  one  of  the  brass  caps,  and  secured  in  place  by  a  thin  metal 
ring  and  three  screws)  in  connection  with  a  —  solution  of  less  rota- 
ting power  the  reading  will  be  N  or  n-x  =  N  =  — x  =  (N-n)  where 
— X  =  the  rotating  power  of  the  solution  in  degrees  of  the  instru- 
ment.    For  instance  : 

The  reading  of  the  quartz  plate  is  90". 

The  reading  of  the  plate  and  solution  is  66®,  then  —  x  =  66*^  — 
90  =  —24®. 

Or  in  other  words,  the  solution  has  lowered  the  reading  from  90® 
to  66° ;  hence  is  left-handed  and  is  equal  in  value  to  the  difference 
between  90®  and  66°. 

It  is  best  to  use  a  plate  reading  from  80^  to  100°  rather  than  one 
of  much  less  thickness,  as  apart  from  the  facility  it  affords  for 
using  a  double  normal  solution  for  inversion,  the  value  and  equality 
of  that  portion  of  the  scale  is  better  under  control. 

I  have  not  had  a  good  opportunity  to  test  the  method  since  it  oc- 
curred to  me,  but  its  success,  as  one  acquainted  with  the  principle 
of  the  quartz  compensator  will  readily  see,  is  merely  a  matter  of 
detail. 


NOTES  ON  l^HE  AMMONIA  PROCESS  FOR  WATER 
ANALYSIS  (ILLUSTRATED  W{  THE  PUMP-WELL 
WATERS  OF  BROOKLYN  AND  NEW  YORK  CITIES.) 

By  Nelson  II.  Darton. 

It  is  with  hesitation  that  I  add  to  the  now  almost  too 
voluminous  literature  of  water  analysis.  The  investigations  of 
which  I  wish  to  give  results  have  revealed  however  consid* 
erable  matter  of  interest,  especially  in  regard  to  the  volatile  nitro- 
genous matters  which  for  some  time  have  been  known  to  be  a  con- 
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stituent  of  polluted  potable  waters.  Remsen,  in  his  report  on  Bos- 
ton water,  in  1881,  called  attention  to  them  more  definitely,  and 
Marsh  quite  recently  has  shown  their  influence  on  the  results  ob- 
tained in  the  analysis  of  even  slightly  contaminated  waters. 

The  importance  of  recognition  of  these  volatile  constituents 
which  are  generally  lost  sight  of  in  the  ordinary  method  of  analy- 
sis, as  they  pass  over  with  the  free  ammonia  but  do  not  affect  the 
Nessler  reagent  is,  however,  as  yet  undetermined,  and  by  inves- 
tigations of  its  physiological  action  in  the  concentrated  state'  upon 
rabbits  I  have  been  enabled  to  draw  conclusions  which  I  trust  will 
not  be  without  value  in  judging  the  character  of  a  potable  water, 
as  the  sequel  will  show. 

It  was  also  very  desirable  to  investigate  its  association  with  the 
other  ingredients  generally  present  in  contaminated  waters  ;  to  what 
extent  these  relations  change  by  allowing  the  waters  to  stand,,  and 
of  the  microscopic  growths  present  in  the  waters  examined  ;  conse^ 
quently  the  research  was  extended  to  include  all  these  data  as  com- 
pletely as  the  facilities  in  my  laboratory  would  allow,  and  are  given 
in  the  tables. 

The  waters  selected  for  the  investigations  were  known  to  be  pol- 
luted with  sewage  and  decomposing  vegetable  matter,  and  highly 
charged  with  these  volatile  nitrogenous  matters  of  which  I  wished 
more  particularly  to  investigate  the  characteristics.  These  were  the 
well  waters  of  Brooklyn,  more  familiarly  known  as  "  pump  waters." 
There  are  about  three  hundred  of  these  wells  and  their  pumps, 
most  of  them  less  than  a  hundred  feet  in  depth,  that  yield  a  plentiful 
supply  of  cool,  clear  water  even  in  the  dry  seasons.  The  sources  of 
supply  of  these  wells,  or  in  other  terms  their  water-sheds,  are  almost 
exclusively  from  water  infiltering  through  the  cobble-paved  streets 
and  backyards  of  houses,  then  through  gravel  and  sand,  finally  col- 
lecting in  impervious  depressions,  generally  of  clay,  underlying 
the  city.  The  area  drained  to  each  pump  is  quite  extensive,  as 
Brooklyn  is  built  upon  the  slopes  of  numerous  hills.  So  far  as  I 
can  find,  there  was  no  system  followed  in  locating  the  pumps  ;  they 
are  more  abundant  in  the  lower  and  older  wards  of  the  city,  now 
populated  by  the  poorer  classes,  and  having  with  few  exceptions 
the  highest  death  rates  of  any  portion. 

The  sources  of  pollution  of  these  waters  are  numerous.  The  prin- 
cipal one  is  by  infiltration — first  through  the  filthy  streets,  covered 
with  animal  excreta  and  decomposing  vegetable  matter,  then  through 
the  soil  and  subsoil,  saturated  with  accumulated  decayed  and  slowly 
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putrefying  matter,  whose  only  source  of  elimination  is  by  these 
waters — much  of  this  finds  its  way  to  the  sea,  but  no  small  propor- 
tion of  it  is  raised  in  the  pumps.  Another  source  of  pollution  which 
I  am  led  to  believe  is  a  very  considerable  one,  is  from  the  loosely 
built  sewers  and  carelessly-joined  drainage  pipes  from  the  houses. 
Then,  again,  from  the  loosely-floored  stables,  manure  pits,  comer 
cesspools  and  closets  in  many  of  the  backyards  a  great  amount  of 
sewage  drains  into  the  ground  and  adds  to  the  pollution.  There  is 
naturally  little  or  no  opportunity  for  purification  of  these  waters 
by  aeration. 

Three  of  the  few  remaining  pumps  in  New  York  city  were  in- 
cluded in  the  investigation  for  comparison.  These  wells  are  simi- 
larly polluted  to  those  of  Brooklyn. 

Thirteen  wells  were  indiscriminately  selected,  numbered  in  the 
table  from  Nos.  75  to  88,  and  including  the  three  New  York  City 
wells. 

The  analyses  were  made  at  three  intervals,  first  on  the  same  day 
that  they  were  drawn  ;  second,  after  standing  forty-eight  hours^ 
and  third,  after  six  days.  During  these  intervals  they  were  kept  in 
bottles  but  half -filled  and  loosely  stoppered. 

The  results  were  obtained  as  follows  : 

Hesidue, — 50  cc.  evaporated,  dried  for  three  hours  at  100°  and 
weighed. 

1,088  oil  ignition, — The  above  residue  was  ignited  for  twenty 
minutes,  cooled  and  weighed.     Carbonic  acid  water  was  not  added. 

Chlorine — Titration  on  50  cc. 

^itrite8, — According  to  Preusse  and  Tiemanu's  descnption  of 
the  application  of  Griess'  test  (metadiamido  benzol.) 

In  these  and  other  colorimetric  examination  the  colors  obtained 
were  compared  with  those  produced  in  solutions  of  known  strength 
of  the  constituent  sought. 

Nitrate8, — By  the  zinc-copper-couple  as  described  by  Thorpe. 

Oxygen  required. — By  the  moist  combustion  method  of  Wauklyn 
half  the  quantities  prescribed  by  him  being  taken. 

Ammonia,  free  and  albuminoid,  by  Wanklyn's  method.  To 
obtain  permanganate  solution  free  from  ammonia  the  following 
process  was  followed  ;  Freshly  fused  potassa  was  allowed  to  cool 
out  of  contact  with  the  air  in  an  exhausted  bell  glass  ;  this  and  the 
proper  amount  of  permanganate  were  dissolved  in  sufficient  abso- 
lutely ammonia  free  water,  readily  obtained  by  redistilling  Ridge- 
wood  water  with  the  proper  precautions.     The  solution  thus  made 
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was  boiled  in  a  distilling  flask  with  a  mark  on  its  neck  whereunto 
it  held  half  a  litre  of  water  at  100°  c;  it  was  connected  with  a 
condenser,  and  when  10  cc.  of  distillate  was  found  to  be  free  from 
ammonia,  the  flask  was  filled  with  pure  boiling  water  and  pqjired 
into  thoroughly  cleansed,  small  hot  bottles  of  about  100  cc.  capacity, 
for  which  it  was  used.  Frequent  tests  of  this  method  revealed  not 
eyen  a  trace  of  ammonia,  even  when  distilling  from  a  half  litre  and 
collecting  the  first  10  cc.  of  distillate. 

For  measuring  this  solution  a  pipett  of  the  form  that  I  proposed 
before  the  Society  some  time  ago*  but  with  a  three  foot  length  of 
rubber  tubing  and  two  strong  pinchcocks.  Upon  it  were  two 
marks,  one  at  10  cc.  capacity,  the  other  on  the  stem  at  1  cc. 

In  every  instance  100  cc.  of  the  water  was  taken  and  the  distilla- 
tion conducted  in  250  cc.  in  distilling  flasks  of  German  glass.  * 

Precautions  were  taken  against  the  disturbing  influence  of 
ammonia  in  the  air  of  the  laboratory  by  placing  dishes  of 
dilate  hydrochloric  acid  in  the  niche  which  was  devoted  exclusively 
to  the  water  analyses.  This  did  not,  however,  appear  to  be  neces- 
sary. 

In  the  estimation  of  the  volatile  nitrogenous  matters  100  cc.  of 
the  water  were  diluted,  and  every  lOcc.  of  distillate  diluted  to  20  cc. 
.*nd  then  divided  into  two  portions,  one  of  which  was  Nesslerized 
directly  and  confirmed  the  free  ammonia  found  in  the  first  distilla- 
tion, and  the  remaining  portion  placed  in  a  35  cc.  distilling  flask  joined 
to  a  miniature  but  effective  condenser,  some  water  and  1  cc.  of 
the  permanganate  mixture  added  and  redistilled — the  Ist  10  cc.  of 
distillate  always  contained  all  the  NH,  and  was  Nesslerized,  the 
difference  between  this  and  the  first  result  being  equivalent  to  the 
ammonia  from  the  volatile  nitrogenous  matters.  In  order  to 
determine  some  of  its  characteristics,  if  possible,  all  the  waters 
examined  were  concentrated  from  five  litres  to  50  cc.  This  we 
readily  accomplished  by  distilling  at  first  in  half  litres  and  collecting 
each  first  100  cc.  distillate,  these  were  mixed  and  the  litre  obtained 
distilled  in  two  portions,  each  first  100  cc.  of  distillate  being  likewise 
collected  ;  to  this  a  calculated  amount  ofphosphoric  acid  was  added 
to  hold  back  the  free  ammonia,  50  cc.  was  then  distilled  off  and  after 
redistillation  was  found  to  be  quite  free  from  ammonia.  After  fil- 
tration through  asbestos  felting  1  cc.  distilled  with  sufficient  per- 
manganate mixture  and  the  ammonia  Nesslerized,  showed  that  about 

♦  This  journal,  111.-12. 
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two-thirds  of  the  NH,  of  the  volatile  nitrogenous  matter  had  been 
secured  and  all  other  bodies,  both  chemical  and  organized,  had  been 
left  behind. 

A  number  of  fine  young  rabbits  were  selected  and  sufficient 
amounts  of  these  concentrations  were  injected  under  their  skin  with 
the  effects  detailed  after  each  table.  This  it  was  expected  would  con- 
firm a  suspicion  that  I  had  long  entertained  that  these  matters  were 
deleterious  to  the  animal  economy,  and  is,  I  think,  fully  justified 
by  the  results  obtained. 

Microscopic  examinations  were  made  of  the  sediments  from  the 
waters  which  were  generally  very  slight ;  and  the  various  forms  of 
life  found,  so  far  as  I  cculd  identify  them,  are  detailed  after  the 
tables.  In  order  to  separate  and  examine  the  Bacilli,  Micrococci 
and  similar  organisms,  two  methods  of  separation  or  rather  concen- 
tration were  tried,  the  first  by  adding  osmic  acid  and  allowing  that 
which  had  been  killed  by  its  action  to  deposit ;  and  the  other  by 
developing  in  a  film  of  gelatine  ;  both  of  these  methods  were  found 
to  yield  quite  satisfactory  results,  but  preference  was  given  to  the 
latter  on  account  of  its  larger  yield.  Before  covering  with  the  film 
a  small  amount  of  Cohn's  developing  liquor  was  added  to  the 
water.  The  dissolved  gases  were  determined  by  the  usual  method 
of  distillation  and  absorption  by  potash  and  pyrogallate  of  potassa. 
It  may  be  well  here  to  recall  the  significance  of  the  relations  of  the 
proportions  of  the  gases  dissolved  in  water  and  their  change  upon 
standing.  Water,  under  the  most  favorable  conditions  of  purity 
and  at  15^  c,  will  dissolve  6.3  cc.  of  oxygen  and  11.7  cc.  of  nitrogen, 
and  the  relation  is  only  disturbed  to  any  great  extent  by  putrefac- 
tion of  matter  held  in  solution  and  also  by  the  action  of  femrents. 

At  about  the  time  that  tlie  research  was  commenced  Dr.  A.  R. 
Leeds  in  a  preliminary,  and  as  yet  unpublished  communication  to 
the  N.  Y.  Academy  of  Sciences,  called  attention  to  a  new  actinic 
method  for  determining  putrescible  organic  matter  in  potable  waters, 
which,  in  a  number  of  trials  he  had  found  to  yield  extremely  satis- 
factory results.  Consequently  it  was  thought  desirable  to  include 
an  investigation  of  the  value  of  this  new  method 

The  details  of  the  process  were  orally  communicated  to  me,  and 
were  quite  closely  followed.  One  hundred  cc.  of  the  water  is 
mixed  with  the  same  amount  of  decimonnal  silver  solution  prefer- 
able the  nitrate  ;  the  mixture  in  a  closed  bottle  is  exposed  to  light 
as  long  as  it  is  acted  upon,  and  the  decomposition  has  been  completed, 
the  putrescible  organic  matter  having  been  oxidized  at  the  expense 
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of  the  silver,  which  precipitates  as  metal.  All  is  then  poured 
through  a  Gooch  filter,  and  this  and  the  bottle  washed  with  am- 
monia to  dissolve  haloid  salts.  The  silver  adhering  to  the  inside  of 
the  bottle  and  that  on  the  filter  is  then  dissolved  in  nitric  acid  and 
determined  as  may  be  convenient ;  its  weight  in  millegrammes 
multiplied  by  10  equal  parts  per  million,  and  by  the  ratio  of  108:16 
equal  oxygen  required. 

This  process  has  so  far  yielded  the  most  satisfactory  of  results, 
and  promises  to  be  a  convenient,  applicable  and  accurate  method  for 
the  analysis  of  potable  waters,  if  not  alone,  at  least  with  the  am- 
monia process,  and  when  appreciable  amounts  of  sulphides  are 
absent. 

The  location  of  the  wells  and  results  of  the  physical  and  physio" 
logical  examinations  of  the  waters  were  as  follows  :  The  effects  on 
rabbits  here  spoken  of  are  the  effects  produced  by  the  subcutaneous 
injection  of  a  small  portion  of  the  concentrated  nitrogenous  matter 
obtained  as  described. 

No.  75.     Corner  of  Johnson  and  Lawrence  streets. 

Appearance  in  2  ft.  tube,  bright  and  clear.  Sediment  slight. 
Microscopical  examination  of  sediment :  Sand,  fibrous  vegetable 
matter,  a  cypris,  diatoms,  and  a  few  yellow  algae. 

The  concentrated  volatile  nitrogenous  matter  injected  under  the 
skin  of  a  rabbit  caused  violent  diarrhoea,  with  vomiting  and  death 
in  about  an  hour. 

No.  76.     Near  comer  Myrtle  avenue  and  Lawrence  street. 

Bright  and  clear.  Sediment  considerable,  containing  much  sand, 
also,  con/ervaey  desmids,  oscillcUorae,  palmaceaey  and  volvox,  two 
varieties  of  amoeba  a  chilodoriy  an  auginuiUata  fluinatalis  and  nu- 
merous diatoms. 

The  effect  of  the  concentrated  nitrogenous  matter  on  a  rabbit  was 
essentially  the  same  as  with  No.  75,  but  more  intense. 

No.  77.     Corner  of  Bridge  and  Tillary  streets. 

Bright  and  clear.  Sediment  small,  containing  sand,  fibrous  veg- 
etable matter,  some  diatoms  and  a  few  dead  chaetonotii.  Injection 
of  the  nitrogenous  matter  under  the  skin  of  a  rabbit  produced  a 
slight  transitory  diarrhoea. 

No.  78.     Corner  Sumner  avenue  and  Bainbridge  street. 

Strong  odor  of  brewery  swill,  develops  that  of  H,S  on  standing. 
Sediment  abundant,  dark  colored,  containing  numerous  algae  and 
animalculsB.      The   effect   on  a  rabbit  was  to   produce  diarrhoea. 
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cramps,  vomiting  and  death.  A  similar  effect,  though  not  so  rap- 
idly fatal,  was  produced  on  a  cat. 

No.  79.     Corner  Johnson  and  Bridge  streets. 

Water  clear  and  bright.  Sediment  small  and  containing  scarcely 
anything  worthy  of  mention.  Effect  on  a  rabbit  similar  to  that  of 
the  previous  one. 

No.  80.     Comer  Chapel  Place  and  Bridge  street. 

140  feet  deep.  No  sediment.  Effect  on  a  rabbit  slight  transi- 
tory diarrhoea. 

No.  81.     Near  corner  of  Irving  Place  and  Fulton  avenue. 

Clear  and  bright.  Sediment  slight,  consisting  of  sand,  dicUomSy 
algdCy  several  cypri,  chilodons  and  amoehm.  Effect  on  a  rabbit, 
violent  diarrhoea  followed  by  slow  recovery. 

No.  82.     Corner  Bridge  and  Nassau  streets. 

Water  clear.  Sediment  large,  containing  sand,  algae  and  monads. 
The  bacteria  obtained  by  filming  when  injected  under  the  skin  of  a 
rabbit  caused  diarrhoea  and  death.  The  same  effect  was  produced 
by  the  concentrated  nitrogenous  matter. 

No.  83.     Corner  Fulton  avenue  and  Carle  ton. 

Water  clear.  Sediment  inconsiderable.  In  this  water  the  pro- 
portion of  total  ammonia  was  much  less  than  the  sum  of  the  five 
and  albuminoid  together.  It  probably  contained  some  substances  ox- 
idized by  the  permanganate  to  nitrates.  The  tests  were  duplicated 
with  the  same  results. 

No.  84.     Corner  Duffield  and  Johnson  streets. 

Water  clear.  Sediment  moderate,  containing  sand,  numerous 
diatoraSy  chilodon^y  etc.  Effect  on  a  rabbit,  violent  diarrhoea,  etc. 
Death  in  two  days. 

Some  of  this  concentrated  nitrogenous  matter  was  also  injected 
under  my  own  skin.  The  effects  were  similar.  Diarrhoea  was  pro- 
duced in  two  hours,  and  continued  for  two  days. 

No.  85.     Hanover  Place  near  Fulton  street. 

Water  clear.  No  perceptible  sediment.  Effect  on  a  rabbit,  inter- 
mittent diarrhoea  lasting  for  about  a  week.  The  effect  on  my  assist- 
ant was  to  produce  a  tendency  to  diarrhoea  lasting  four  days. 

No.  86.     New  York  City,  corner  Thames  and  Church  streets. 

Water  clear.     Slight  odor  of  acetylene,  which  soon  disappeared. 
Contained  no  volatile  nitrogenous  matter.      Effects  on  a  rabbit  nil. 
No.  87.     New  York  City,  corner  Dey  and  Greenwich  streets. 
Water  clear.     Much  sediment.     Both  the  sediment  and  the  vola- 
tile nitrogenous  matter  produced  violent   diarrhoea,   and  vomiting. 
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with   rabbits,   which  in  the  case  of    the   sediment  terminated  in 
•death. 

No.  88.     Corner  Church  and  Cedar  streets. 

Similar  to  the  last.  Sediment  contained  vorticella  and  micros- 
toma. The  volatile  nitrogenous  matter  injected  under  my  own 
skin  produced  diarrhoea  and  vomiting  from  which  I  took  a  week  to 
recover. 

To  determine  whether  the  above  results  were  exclusively  due  to 
the  volatile  nitrogenous  matters  and  whether  they  existed  in  the 
water  as  such,  or  were  formed  during  distillation,  further  experi- 
ments were  tried  from  time  to  time  during  the  research.  That 
these  volatile  nitrogenous  matters  preexisted  in  the  waters  was,  I 
thought,  very  probable.  To  ascertain  this  the  waters  were,  after 
being  filtered  through  asbestos  plugs  (in  all  other  respects  they 
were  as  when  drawn  from  the  wells),  injected  in  considerable  quan- 
tity under  the  skins  of  rabbits.  Symptoms  were  produced  very 
similar  to  those  induced  by  the  concentrated  waters,  and  the  dis- 
tillates from  the  concentrated  waters  which  had  been  found  not  to 
contain  or  develop  the  volatile  nitrogenous  matters.  Well  No.  86 
greatly  polluted,  otherwise  produced  not  the  slightest  discernable 
effect  upon  the  animaPs  health,  and  when  the  free  ammonia  was 
allowed  to  accumulate  in  another  portion  and  concentrated  till  it 
became  two  parts  per  million,  on  injection  it  produced  exactly 
similar  results. 

In  order  to  determine  the  effect  of  the  less  volatile  portion  of  a 
water,  some  of  that  which  had  been  filtered  through  the  asbestos 
plugs  of  our  other  experiment,  was  distilled  at  a  very  low  pressure 
at  a  temperature  of  about  84^  C,  as  previous  experiments  had 
shown  that  all  the  readily  volatile  matters  of  this  water  were  easily 
separated  from  it  by  heat,  applied  if  for  even  a  short  time.  That 
which  remained  and  was  injected  in  the  rabbit  produced  little  or 
no  discernable  effect.  While  in  this  and  the  first  injectings,  bac- 
terial matter  might  have  been  implicated,  the  latter  experiment  would 
have  failed  on  account  of  their  sterilization  by  the  heat  applied.  Yet 
the  volatile  matters,  in  which  in  every  instance  I  am  sure  there 
were  no  bacteria  present,  produced  more  or  less  violent  diarrhoea^ 
with  the  exception,  I  might  again  mention,  of  that  from  well  No. 
77,  which,  although  when  concentrated,  contained  7  parts  per  mil- 
lion, an  amount  equal  to  that  in  many  of  the  others,  produced  no 
diarrhoea  in  the  rabbit  into  which  it  had  been  injected.  The  only 
manner  by  which  I  can  account  for  this  is  by  assuming  that  the 
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term  "volatile  nitrogenous  matters"  is  a  very  elastic  one,  and 
includes  both  virulent  and  harmless  amine  compounds.  Of  the 
former,  those  of  phenol,  toluol,  etc.,  and  of  the  latter,  ethyl,  etc. 
This  is  a  part  of  the  subject,  however,  that  I  trust  to  be  enabled  to 
further  elucidate,  while  it  suffices  in  the  present  communication  to 
show  that  the  volatile  nitrogenous  matters  accompanying  the  other 
pollutants  in  a  sewage  contaminated  water  probably  are  injurious 
to  health,  and  that  in  an  examination  of  a  water  to  determine  its 
potability,  their  presence  and  amount  should  not  be  lost  sight  of. 

N.  Y.  Laboratory,  133  Water  St. 
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On  the  Estimation  ot  Hydrogen  Snlphide  and  Carbonic 
Anhydride  in  Coal  Gas.  By  Lewis  T.  Wright.  (Vol.  xuii.  p. 
267.) 

Experiments  with  an  absorption  apparatus  of  the  Frankland- 
'  Ward  type  showed  that  a  manganese  peroxide  bullet  introduced 
some  gases  with  it  mechanically,  unless  previously  submitted  to  the 
action  of  a  stream  of  coal  gas  for  some  hours,  after  which  it  re- 
moved a  small  amount  of  gas  mechanically.  Copper  sulphate  dried 
at  ISO*'  absorbed  some  gas  mechanically.  Copper  phosphate  moist- 
ened with  syrupy  phosphoric  acid  gave  tolerably  good  results. 

In  experiments  with  absorption  tubes,  the  amount  absorbed  being 
weighed,  cupric  sulphate  was  found  to  be  objectionable  for  the  fol- 
lowing reasons  :  The  sulphuric  acid  set  free  reacts  with  the  hydro- 
carbons in  the  gas, — sulphurous  acid  will  always  form  (whether  the 
•sulphate  has  been  dried  as  recommended  by  Fresenius  for  four 
hours  at  150*'-160*'  or  not.)  The  reagent  also  is  not  very  sensitive 
to  small  amounts  of  H^S.  Ferric  and  manganic  oxides  are  not  suf- 
ficiently sensitive.  Mercuric  oxide  steadily  loses  weight  in  a  cur- 
rent of  pure  coal  gas.  Cupric  phosphate  was  the  most  satisfactory. 
It  was  prepared  by  dissolving  2  lbs.  Na,HPO^  (crystals?)  in  1  gal- 
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Ion  of  water  and  2^  lbs.  CuSO^  7  H,0  in  1^  gallons  of  water  and 
mixing  the  solutions  with  vigorous  stirring. 

The  precipitate  was  washed  by  decantation  and  then  dried  at 
lOO**.  Before  using,  this  reagent  requires  to  be  completely  "  satu- 
rated" with  pure  coal  gas,  by  slowly  passing  through  the  U  tube 
containing  it  about  3  feet  of  gas  free  from  H,S. 

The  U  tubes  used  were  glass  stoppered,  and  connected  by  tubes 
carrying  stop  cocks.  The  train  used  consisted  of  the  meter  next  a 
12  inch  U  tube  containing  pumice  soaked  in  syrupy  phosphoric 
acid. — to  remove  ammonia  next  a  tube  filled  with  (neutral)  cal- 
cium chloride,  then  a  6  inch  tube,  one  leg  of  which  was  filled 
with  the  cupric  phosphate,  the  other  with  neutral  calcium  chloride, 
and  next  a  6  inch  U  tube  having  one  leg  filled  with  moist  soda 
lime,  the  other  with  calcium  chloride.  The  results  were  slightly 
higher  than  when  the  same  gas  was  caused  to  yield  the  H,S  &  CO, 
together  to  soda  lime. 

Contribntions  to  the  Chemistry  of  the  Gerite  Metals.   B. 

Brauner.     (Vol.  XLIII.  p.  278). 

Didyraium  oxide  carefully  purified,  was  converted  into  sulphate. 
The  mean  of  five  separate  determinations  gave  an  atomic  weight  of 
145.42  for  Di. 

Another  lot  of  didymium  oxide  when  precipitated  fractionally 
gave  atomic  weights  ranging  from  144.3  to  149.4,  the  last  fractions 
giving  the  higher  figures,  indicating  that  previous  determinations  of 
the  atomic  weight  147.2  (Cleve)  and  146.58  (Brauner)  were  probably 
high  in  consequence  of  the  presence  of  at  least  one  other  element 
called  provisionally  (Di.  gamma). 

An  examination  of  the  absorption  bands  of  a  solution  of  the 

oxide  having  the  highest  atomic  weight  indicated  the  probability  of 

the  identity  of  this  with  samariun  which  probably  has  an  atomic 
weight  of  150. 

Oxides  of  the  yttrium  metals,  yttria,  holmia,  thulia,  erbia  and 

probably  terbia,  were  found  to  exist  in  cerite. 

Some  Componnds  of  Antimony  and  Bismnth  Containing 

two  Halogens.     R.  W.  Atkinson.     (Vol.  XLIII.  p.  289). 

The  preparation  of  Sb,Cl,K.Br,  -h  3  H,0, 

Sb,Cl.K,Br,-h2H,0, 
Sb  C1,K  Br-hH,0, 
and  BiCl,K,Br,-hliH,0, 
are  described,  and  analytical  results  given. 
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The  first  mentioned  salt  when  heated  to  between  200  and  300% 
loses  antimonious  fumes,  the  antimony  carrying  with  it  half  the 
bromine  and  half  the  chlorine,  which  precludes  the  theory  that  the 
constitution  of  the  salt  is  2  Sb.  CI,  6  K  Br.  3  H,0. 

Grystallographic  Examination  of  the  Crystals  of  Anti- 
monio  Potassic  Chloro  Bromide.    R.  H.  Solly.    (Vol.  XLin. 

p.  293.)     Examination  of  the  crystals  of  the  salt  first  described  in 
the  preceding  paper. 

On  the  Oases  Eyolyed  Dnring  the  Gonyersion  of  Grass 

Into  Hay.   P.  F.  Frankland  and  F.  Jordan.    (Vol.  XLIII.  p.  294.) 
The  conclusions  reached  are  : 

1.  That  comparatively  dry  grass  soon  evolves  considerable  quan- 
tities of  gas  consisting  almost  wholly  of  carbonic  anhydride,  and 
accompanied  by  mere  traces  of  hydrogen  and  hydrocarbons. 

2.  That  the  evolution  of  gas  takes  place  with  almost  equal  rapidity 
in  atmospheres  composed  of  air,  carbonic  anhydride,  oxygen  or  hy- 
drogen ;  and  that  excepting  when  the  atmosphere  contains  oxygen, 
in  which  case  a  notable  proportion  of  nitrogen  accompanies  the  car- 
bonic anhydride,  the  composition  of  the  gas  evolved  is  much  the 
same. 

3.  That  when  the  decomposition  of  grass  takes  place  under 
water,  large  volumes  of  gas  are  evolved  which  are  characterized 
by  the  presence  of  a  notable  proportion  of  hydrogen.  This 
hydrogen  is  doubtless  due  to  the  lactic  fermentation  induced  by 
bacteria  ;  acetic,  lactic,  and  probably  propionic  acid8,'together  with 
bacteria,  being  found  in  the  water  in  which  the  grass  was  immersed. 

Note  on  an  Aparatns  for  Fractional  Distillation  under 

Seduced  Pressures.     L.  T.  Thome.     (Vol.  XLIII.  p.  301.)     Re- 
quires the  accompanying  illustration  to  be  intelligible. 

Notes  on  the  Condition  in  which  Carbon  exists  in  Steel. 

Sir  F.  Abel  and  W.  H.  Deering.     (Vol.  XLIII.  p.  303.) 

First  series  of  experiments.  From  one  lot  of  steel  (cold  rolled) 
discs  were  taken,  as  received,  after  annealing,  and  after  hardening. 
The  process  pursued  in  hardening  and  annealing  are  described. 
Treatment  with  a  cold  saturated  solution  of  potassic  dichromate  to 
which  g^Q  of  its  volume  of  pure  cone.  H,S  O^  had  been  added,  left 
undissolved,  dark  particles  appearing  sparingly  under  the  microscope, 
attracted  by  the  magnet,  containing  in  the  case  of  the  cold  rolled, 
and  annealed  discs,   iron   and   carbon  in  about   the  proportion  of 
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Fe.Cj,  nearly  all  the  carbon  remaining  in  the  residue.  With  the 
hardened  disc  only  about  one-sixth  of  the  carbon  remained  in  the 
residue,  and  the  proportion  of  iron  to  carbon  was  much  less  with 
the  others.  The  use  of  a  larger  proportion  of  H,SO^  in  the  bichro- 
mate solution  seemed  to  break  down  the  carbide,  and  dissolve  the 
greater  part  of  the  iron. 

Second  series.  Steel  which  had  been  melted  from  cemented 
blister  steel  and  subsequently  cold  rolled  and  cross  cold  rolled,  with 
annealing  between  the  various  rollings,  was  tested  in  a  similar  man- 
ner.     The  solutions  used  were  : 

Preparation  1.     0.8,  the  strength  of  Preparation  2. 

2.  Cold  saturated  solution  of  K,Cr,0,  (99  grms.  per  litre)  con- 
taining 0.9  grms.  pure  cone  H,SO^  to  each  grm.  of  bichromate. 

3.  0.44,  the  strength  of  Preparation  2. 

4.  1.44  in  one  case  and  1.65  in  another,  the  strength  of  Prepara- 
tion 2. 

With  the  first  three  preparations  13.25  to  15.34  per  cent,  of  car- 
bide remained  undissolved  as  a  black  powder  attracted  by  the 
magnet,  containing  iron  and  carbon  in  the  proportion  for  Fe^C. 
Preparation  4.  was  evidently  too  concentrated  for  the  carbide  to 
resist  decomposition  by  it. 

The  results  (which  are  regarded  only  as  preliminary)  tend  to  con- 
firm the  view  that  carbon  in  steel  exists  as  an  iron  carbide  distributed 
through  the  mass. 

On  the  Spectrnm  of  Beryllinm  with  Observations  Sela 
tive  to  the  Position  of  that  Metal  Among  the  Elements* 

W.  N.Hartley.  (Vol.  XLIII.  p.  316.)  A  map  of  the  spectrum  is 
given.  The  conclusion  is  that  "  the  spectrum  of  beryllium  exhibits 
no  marked  analogy  with  the  calcium,  the  magnesium  or  the  alu- 
minium  spectra,  all  of  which  are  members  of  well  defined  homolo- 
gous series.  There  is  nothing  similar  to  the  boron,  the  silicon  or 
carbon  spectra,  nor  to  those  of  scandium,  yttrium  or  cerium.  The 
spectrum  of  lithium  is  the  one  most  allied  to  that  of  beryllium  in 
the  number,  relative  position  and  intensity  of  lines.  *  *  *  i  am 
therefore  led  to  the  conclusion  that  beryllium  is  the  first  member  of 
a  dyad  series  of  elements,  of  which  in  all  probability  calcium, 
strontium  and  barium  are  homologues.'' 

On  a  New  Oxide  of  Tellurium,  E.  Divers  and  M.  Shimose. 
(Vol.  XLIII.  p.  319.)  By  heating  the  compound  of  sulphur  triox- 
ide  and  tellurium  in  vacuo,  until  decomposition  ensues,  SO,  and  & 
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new  oxide  of  tellurium  were  obtained.  As  thus  prepared  it  resem- 
bles charred  cork,  but  must  be  purified,  by  washing  with 
dilute  sodium  carbonate,  from  sulphur  oxides  and  tellurons  acid. 
The  oxide  seems  to  be  obtained  in  small  quantities  by  the  action  of 
water  on  the  sulphoxide,  and  also  by  pouring  gradually  the  well- 
known  purple  red  solution  of  tellurium  in  sulphuric  acid  into  a  large 
volume  of  water. 

Its  composition  may  be  expressed  by  the  name  and  formula  Tento- 
rium monoxide  Te  O,  but  its  constitution  is  probably  more  complex 
than  is  thereby  indicated.  To  prove  the  individuality  of  the  com- 
pound, the  action  of  reagents  on,  and  the  general  properties  of  a 
mixture  of  pure  tellurium  with  tellurium  dioxide,  were  contrasted 
with  those  of  the  new  oxide.  The  physical  characters  and  action 
with  reagents  were  altogether  dissimilar. 

On  Tellnrinm  Snlphoxide.  E.  Divers  and  M.  Shimose. 
(Vol.  XLIII  p.  323.) 

The  compound  was  discovered  independently  of  R.  Weber  (Jour. 
Pr.  Chem.  XXIV.  218),  the  printed  copy  of  his  results  having 
reached  the  author  before  their  own  research  was  completed.  The 
properties  of  the  substance  were  found  to  be  as  described  by  Weber 
with  the  exception  that  it  was  not  found  to  be  unstable  as  stated  by 
him.  The  analyses  indicated  SO^Te  ;  the  formula  also  assigned  by 
Weber,  but  the  most  of  the  results  gave  an  excess  of  SO,  probably 
present  as  an  impurity.  By  prolonged  heating  in  vacuo  at  35°  or 
almost  instantaneously  by  heating  to  90^  the  color  changes  from 
red  to  a  bright  fawn  brown.  This  form  has  been  called  by  the 
authors  beta  tellurium  sulphoxide,  as  no  change  of  composition 
occurs.  Heated  still  further,  to  130**  the  compound  softens  and 
shrinks,  at  180*^  it  begins  to  decompose  SO,  being  evolved,  the  TeO 
described  in  the  previous  paper  remaining.  The  decomposition 
is  nearly  complete  at  230°. 

On  a  New  Seaction  of  the  Tellnrinm  Gomponnds.    E. 

Divers  and  M.  Shimose.  (Vol.  XLIII.  p.  329.)  Sulphuric  acid  can 
hold  in  solution  but  small  amounts  of  TeO,  or  its  sulphate.  But  if 
this  is  poured  upon  zinc  and  the  escaping  hydrogen,  containing  hy- 
drogen telluride,  is  passed  into  a  solution  containing  tellurated  sul- 
phuric acid  red  tellurium  sulphoxide  makes  its  appearance  in  the 
liquid.  By  prolonged  action  of  the  current  of  gas,  a  brown  com- 
pound, probably  hydrogen  pertelluride,  precipitates,   with  forma- 
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tion  of  SO,  which  can  be  detected  by  passing  the  gas  through  po- 
tassium permanganate. 

Abstracts  from  the  Comptes  Rendus,  by  A.  BourgougnoD. 

Action  of  Anhydrous  Alnminium  Chloride  npon  Acetone. 

By   E.   Louise.     (No.   14,   Oct.   2,   1882.) 

Amongst  the  most  volatile  products  found  during  the  reaction, 
there  is  mesityl  oxide,  boiling  point,  128° — 130®  C  ;  composition 
C,H,^0  ;  vapor  density,  3.51.  The  less  volatile  product  contains 
Phoron,  boiling  point,  195° — 196°  C,  composition  C,H,^0. 

Upon  some  Combinations  of  Bisulphide  and  Diselennride 
of  Tin.    By  A.  Ditte.     (No.  15,  Oct,  9,  1882.) 

By  the  action  of  soluble  sulphides  upon  the  sulphides  or  selenu- 
rides  of  tin,  crystallized  salts  analogous  to  stannates  are  obtained, 
in  which  selenium  and  sulphur  take  the  place  of  oxygen. 

Fermentation  of  Nitrates.    By  M.  Gayon  &  Dupetit.  (No. 

15,  Oct.  9,  1882.) 

Upon  the  Sednction  of  Nitrates  in  the  Soils.    By  P.  P. 

Deherain  and  Maquenne  (No.  16,  Oct.  16,  1882.) 

Under  certain  circumstances  nitrates  are  reduced  in  the  soils 
with  production  of  nitrous  oxide  gas.  The  reduction  of  nitrates 
occurs  only  in  soils  containing  a  large  amount  of  organic  matter. 
The  nitrates  are  not  reduced  when  the  atmosphere  of  the  soils  con- 
tains oxygen. 

On  Alunite.  By  P.  Guyot.  (No.  16,  Oct.  16, 1882.) 
The  composition  of  alunite,  from  the  mines  of  "  La  Tolfa,"  is 
not  constant ;  the  amount  of  alumina  and  potassium  sulphate  being 
variable.  Crystallized  alunite  sometimes  contains  30  per  cent,  of 
base,  whilst  sometimes  the  quantity  of  silica  is  so  large  that  the 
proportion  of  base  is  reduced  to  17.5  per  cent.  The  average  com- 
position of  alunite  generally  corresponds  to — 

Alumina  27.60 

Sulph.  acid  29.74 

Potassium  Oxide  7.55 

Water  11.20 

Iron  1.20 

Silica  22.71 


100.00 
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Chronic  Poisoning  by  Antimony.    By  C.  de  Poncy  and  C. 

Livon.     (No.  16,  Oct.  16,  1882.) 

Separation  of  Oallinm.  By  L.  de  Boisbacdran.  (No.  17, 
Oct.  23,  1882.) 

Methods  for  the  separation  of  galliam  from  tin  and  antimony. 

Determination  of  the  Atomic  Weight  of  Thorinum* 

By  L.  F.  Nilson.     (No.  17,  Oct.  23, 1882.) 

The  determinations  have  been  made  with  the  sulphate  Th  (SO^) 
4-  9  H,0.     The  average  of  six  determinations  gives  the  number 
232.43.     In  another  series  of  experiments  four  determination  have 
given  the  number  232*3. 

Upon  the  Bednction  of  Nitrates  in  Soils.    By  P.  P.  De- 

h6rain  and  L.  M.  Maquenne.     (No.  17,  Oct.  23,  1882.) 

Nitrates  are  not  reduced  in  soils  which  have  been  heated.    In  the 

experiments  the  earth  was  placed  in  closed  tubes  and  submitted  to 

a  temperature  of  110^-120°  C.     When  the  soils  contain  vapors  of 

chloroform,  the  nitrates  are  not  reduced. 

The  nitrates  are  reduced  when  some  fresh  earth  is  mixed  with 

earth  which  had  been  previously  heated. 

Separation  of  Gallinm.    By  L.  de  Boisbaudran.    (No.   17, 
Oct.  23,  1882.) 
Separation  of  gallium  from  tin  and  antimony. 

Chemical  Studies  on  the   Sngar-Beet.     By  H.  Leplay. 

(No.  18,  Oct.  30,  1882.) 

A   Rapid  Method  for  the  Determination  of  Salicylic 

Acid.     By  A.  Remont.     (No.  18,  Oct.  30,  1882.) 

A  modification  of  the  process  which  consists  in  extracting  salicylic 
acid  with  ether,  and  comparing  the  coloration  given  with  per- 
choride  of  iron  with  the  color  obtained  with  standardized  solutions 
of  acid  and  the  salt  of  iron. 

Upon   a   Hydrate  of  Molybdic  Acid.     By  F.  Parmentier. 

(No.  19,  Nov.  9,  1882.) 

The  yellow  crystals  deposited  on  the  sides  of  the  bottles  con- 
taining solutions  of  ammonium  molybdate  in  nitric  acid  are  formed 
by  a  hydrate  of  molybdic  acid  Mo  O,  2  H,0  very  sparingly  soluble 
in  water  and  acids. 
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Upon  Monochlorinated  Ally  lie  Alcohol  (Alpha)  CH,= 
CCl-CH,  (OH)  and  its  Deriyatiyes.  By  L.  Henry.  (No.  19, 
Nov.  6,  1882.) 

Monocbolorinated  allylic  alcohol  (alpha)  CH,-CC1-CH,  (OH)  is 
obtained  by  the  action  of  a  diluted  solution  of  potassium  oxide 
upon  epibichlorhydrin  CH,-CC1-CH,  CI.  It  is  a  colorless  liquid, 
sp  :  gr  :  at  19°C  1.164  ;  boiling-point,  136°C.     Soluble  in  water. 

Derivatives.— Acetic  ether  CH.-CCl-CH-CH,  (C,H.O,)  produced 
by  the  action  of  acetyl  chloride,  boiling  point  145^0. 

Bromhydric  ether  CH,=CC1  CH,  Br.,  produced  with  phosphor- 
tri-bromide,  Ph  Br,  boiling  point  120°  C. 

Sulphocyanate  produced  by  the  action  of  the  chloride  (alpha) 
CH,=CC1  CH,  I  upon  potassium  sulphocyanate,  boiling  point 
180*^-181*^  C.  Combined  with  ammonia  it  produces  raonochlori- 
nates  thiocinnamin,  melting  point  90^-91*'  C. 

Chemical  Studies  of  Sngar  Beet,    by  H.  Leplay.   (No.  19, 

Nov.  6,  1882) 

Upon  the  Bednction  of  Nitrates  in  the  Soils^  by  P.  P. 

Deh6rain  and  M.  Maquenne  (No.  19,  Nov.  6, 1882.)  The  authors 
have  succeeded  in  determining  the  nature  of  the  ferment  reducing 
the  nitrates  in  the  soils.  Some  earth  has  been  mixed  with  a 
solution  of  sugar  (1  percent.)  and  some  potassium  nitrates. 

The  gases  evolved  were  composed  of 

Carbonic  acid 80.  5. 

Nitrous  oxide 8.  2. 

Nitrogen 11.  3. 

The  water  collected  with  the  gases  had  a  strong  odor  of  butyric 
acid  and  contained  a  large  quantity  of  "  bacillus  amylobacter  "  these 
vibrios  having  most  probably  produced  the  fermention  in  the 
earth. 

Chemical  Studies  on  Sngar  Beet^  by  H.  Leplay.    (No.  20, 

Nov.  13,  1882.) 

Decomposition  of  Phosphate  at  a  High  Temperature^  by 

H,  Grandeau.     (No.  20,  Nov.  13,  1882.) 

An  inquiry  into  the  conditions  by  which  aluminium  phosphate  is 
decomposed  at  a  high  temperature  by  potassium  sulphate. 

Upon  (Enocyanine,  by  E.  J.  Maumene.  (No.  20,  Nov.  13, 
1882. 


i 


120  abstracts:  comptes  bend  us. 

(Enocyanine  is  the  coloring  matter  of  black  grapes  and  red  wines, 
it  is  colorless  in  grapes  before  their  maturation,  it  turns  of  a  dark 
blue  by  exposure  to  air. 

Decomposition  of  Hydrogen  Dioxide  by  Fibrin,  by  A. 

B6champ.     (No.  20  Nov.  13, 1882.) 

Pure  fibrin  freshly  extracted  from  blood  decomposes  hydrogen 
dioxide,  during  this  reaction  the  •fibrin  is  modified,  and  after  forty- 
eight  hours  of  contact,  it  has  no  longer  the  power  of  decomposing 
hydrogen  dioxide,  if  even  put  into  contact  with  a  fresh  solution,  it 
also  has  sustained  a  loss  of  weight. 

A  drop  of  hydrocyanic  acid  stops  at  once  the  decomposition  of 
hydrogen  dioxide  by  fibrin,  and  this  acid  is  oxidized. 

Besearclies  on  Lead  Iodide,  by  M.  Berthelot.    (No.  21,  Nov. 

20, 1882.)     Thermochemistry. 

Production  of  Crystallized  Uranates,  by  A.  Ditte.  (No.  21, 
Nov.  20,  1882.) 

.  Sodium  Uranate  is  obtained  by  the  fusion  in  a  platinum  crucible 
of  sodium  chloride  and  green  oxide  of  uranium,  insoluble  in  water, 
easily  soluble  in  soluble  acids. 

Calcium  Uranate  is  produced  by  the  reaction  of  calcium  chloride 
upon  green  oxide  of  uranium.  Strontium  and  barium  uranates  are 
produced  by  the  same  method.  Yellow  needles  insoluble  in  water, 
soluble  in  diluted  acids. 

Mannitic  Anhydride,  by  A.  Fauconnier.  (No.  21,  Nov.  20, 
1882.) 

Is  obtained  by  dry  distillation  in  a  vacuum  of  mannite,  it  is  a 
colorless  liquid,  boiling  at  160-190^  C,  composition  C^  H^^  O^.,  very 
soluble  in  alcohol  and  water,  insoluble  in  ether.  Heated  with  acetic 
anhydride  it  gives  C^  H^  O^  (C,  H,  O)^  a  viscous  liquid,  nearly 
colorless,  boiling  point  197-198®  C. 

Phosphorus  oxychloride  is  without  action  upon  C^  H^  O  ^ ,  but 
phosphorus  percbloride  transforms  it  into  C^  H^,  O,  CI,  having  the 
form  of  hexagonal  tables,  very  soluble  in  ether,  less  soluble  in 
alcohol  and  benzine,  insoluble  in  water,  boiling  point  143*^  C. 

Chemical  Studies  on  Corn,  at  different  Stages  of  its 
Vegetation,  by  II.  Leplay.     (No.  23,  Dec.  4,  1882.) 

Upon  a  Method  to  Transform  Tricalcic  Phosphate  into 
Chlorinated  Compounds  of  Phosphorous,  by  T.  Ribau.     No. 

23,  Dec.  4,  1882.) 
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When  a  current  of  chlorine  and  carbon  monoxide  is  directed  upon 
a  mixture  of  carbon  and  tricalcic  phosphate,  the  phosphate  is  trans- 
formed at  a  low  temperatureinto  phosphorus  oxichloride  P  O.  CI, 
with  production  of  calcium  chloride  and  carbonic  dioxide. 

P,  O,  (CaO),  +2C0+4C1=P,  O,  CaO+2CO,+2  Ca  CI,. 

This  equation  represents  the  final  result  of  the  reaction,  but  in 
reality  it  can  be  divided  into  two  distinct  phases.  First,  chlorine 
and  carbon  monoxide  transform  the  tricalcic  phosphate  into 
metaphosphate  and  calcium  chloride  without  production  of  free 
phosphoric  acid. 

P,  O,  (CaO),+2CO+4Cl=P,  O,  CaO+2CO,+2CaCl,. 

Second,  the  gaseous  mixture  changes  the  metaphosphate  into 
phosphorus  oxichloride. 

P,  0,CaO+4CO  -f  8C1=P0C1,  +  4CO,  -f  CaCl,. 

Phosphorous  oxichloride  distilled  over  red  hot  charcoal  is  trans- 
formed into  phosphorus  trichloride. 

POCl,-fC=PCl,  +  CO. 

A  New  Hydrocarbon,  by  E.  Louise.    (No.  23,  Dec.  4, 1882.) 

Benzylraesitylen  is  obtained  by  the  reaction  of  benzyl  chloride 
upon  mesitylen  in  contact  with  anhydrous  aluminium  chloride. 

Volta  Prize.  A  prize  of  fifty  thousand  francs  is  offered 
and  will  be  presented  by  the  "Academic  des  Sciences,"  in 
December  1887,  to  the  most  successful  discoverer  of  means 
tending  to  apply  cheaply  electricity  as  a  source  of  light,  heat, 
chemical  action,  mechanical  power,  transmission  of  dispatches  or 
medical  treatment.  This  concourse  is  open  to  the  savants  of  all 
nationalities,  and  will  close  Jime  30,  1887. 

Abstracts  from  BeriehU  der  Deut$cJten  Cheinuclien  OeseUnefiafl,  by  Percy  Ney- 
y  mann,  Pli.B. 

On  the  Preparation  of  Diphenyl— keton-oxide.— W.  H. 

Perkin  (vol.  XVI.  339).  In  endeavoring  to  obtain  the  anhydride  of 
salicylic  acid  this  acid  was  heated  with  acetic  acid  anhydride.  The 
acid  is  dissolved  while  acetic  acid  and  acetic  acid  anhydride  distil 
over.  A  thick  liquid  remained  in  the  retort.  When  subjected  to 
distillation  a  quantity  of  an  oily  substance  passed  over  which  solidi- 
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fied  crystalline  in  the  neck  of  the  retort.  This  after  being  washed 
with  alcohol  and  recrystallized  from  this  gave  figures  from  the 
analysis  corresponding  to  the  formula  C^jH^O,.  The  product  is 
evidently  the  same  as  that  obtained  by  Merz  and  Weith  by  oxida- 
tion of  methylen-diphenyl-oxide  and  that  obtained  by  Richter  by 
distillation  of  salicylate  of  potassium  with  phosphorus  oxy  chloride. 

On  Sulphocyanpropimin. — J.Tschemiac  and  C.H.Norton  (vol. 
XVI.p.345).  When  monochlor-aceton  and  ammonium  sulphocy- 
anate  act  upon  each  other  in  alcoholic  solution,  the  sulphocyanate 
of  a  new  base  is  formed. 

2  NH,SCN  +  C,H.O  CI— NH,C1  +  H,0  +  C,H.N,S.HSCN. 

Investigation  has  shown  that  this  reaction  takes  place  in  two 
phases  ;  at  first  sulpho-cyan-aceton  is  formed  : 

NH^SCN  +  C3H,C10— NH^Cl  -f  C,H  — OSCN, 

but  this  latter  is  caused  to  decompose  by  the  presence  of  sulphocya- 
nate of  ammonia,  a  sulphocyanate  C^H,N,S.  HSCN  being  formed 
while  water  is  separated  : 

CH,SCN.CO.CH.  +  NH,SCN=(CH,SCN.CNH.CH,)HSCN  +  H.  O. 

The  authors  propose  the  term  sulphocyanpropimin  for  this  new 
base  C,H.N,S. 

On  Sulphocyanaceton.— J.Tschemiac  and  R.Hellon(vol.X  VI.p. 
348).  175  grms.  of  sulphocyanate  of  barium  are  dissolved  in  525 
grms.  of  alcohol  and  100  grms.  of  monochloraceton  are  added. 
The  mixture  is  left  to  itself  several  days  and  when  no  more  precipi- 
tate forms  this  is  filtered  and  washed  with  alcohol.  The  alcoholic 
solution  evaporated  on  a  water-bathe  leaves  crude  sulphocyanaceton 
as  a  syrupy  mass  ;  this  is  boiled  with  ten  times  its  bulk  of  water 
and  the  water  solution  is  left  to  itself  for  24  hours.  The  clear 
supernatant  liquid  is  decanted  and  evaporated  on  a  water  bath.  An 
oily  mass  separates.  Washing  and  drying  over  sulphuric  acid 
finally  gives  the  pure  sulphocyanaceton.  Its  formula  is  CH^SCN. 
CO.CH,.  It  is  an  oil,  only  slightly  colored  when  first  made,  but 
acquires  a  deep  red  color  when  exposed  to  the  air. 

On  a  New  Industrial  Method  of  Preparing  Paper  Pulp. 

— (Vol.  XVI.,  p.  350.)     G.  Archibald.     Wood  or  straw  is  cut  in 
pieces,  macerated  with  milk  of  lime  transferred,  to  a  digester  after 
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12  hours  and  saturated  with  sulphurous  acid,  at  the  same  tim6  ap- 
plying a  pressure  of  five  atmospheres  for  one  to  two  hours.  The 
material  is  then  washed  with  water  and  again  treated  under  pressure 
with  three  per  cef|t.  calcium  chloride  and  half  per  cent,  aluminium 
sulphate.  After  these  substances  have  been  washed  out,  the  pulp 
resembles  cotton  in  appearance,  and  can  be  employed  for  manufac- 
turing finer  grades  of  paper  at  once.  The  process  requires 
about  three  hours  after  the  treatment  with  milk  of  lime.  The 
process  is  patented  in  the  United  States  and  Canada. 

On  the  Occurrence  of  Methyl  Alcohol  in  the  Products 
Obtained  from  Colophoninm  by  Dry  Distillation.— (Vol. 

XVI.,  p.  351.)  Werner  Kelbe  and  J.  Livoff.  Among  the  products 
obtained  by  dry  distillation  of  colophonium  is  a  small  quantity  of 
a  liquid  containing  considerable  quantities  of  acetic  acid  and  in 
very  small  quantities  higher  homologues  of  this  acid.  Based  upon 
the  fact  that  methyl  alcohol  is  produced  by  the  dry  distillation 
of  numerous  organic  substances  this  liquid  was  examined  for  and 
found  to  contain  methyl-alcohol,  but  not  in  sufficient  quantity  for 
practical  purposes. 

On  the  Conyersion  of  Nitrils  into  Imides.  The  Behayior 
of  Hydrocyanic  Acid  and  of  Ethelencyanide  to  Hydrochloric 

Acid  and  Alcohol. — A.  Pinner.  (Vol.  XVI.,  p.  352.)  As  pre- 
viously described,  when  hydrochloric  acid  is  introduced  into  a 
mixture  of  equal  parts  of  a  nitril  and  an  alcohol  an  amido-chlor- 
ether  is  fii'st  formed  : 

/NH. 
R.CN+R'OH  +  2HCl    R.C— OR'.HCl 

\C1 

this  is,  however,  very  unstable,  soon  loses  a  molecule  of  hydrochlo- 
ric acid  and  is  converted  into  the  hydrochlorate  of  an  imido- 
ether : 

/NH,  /  Nil 

R.C— OR'— HCl     RC  HCl-fHCl 

\C1  \0R» 

At  the  time  these  investigations  were  made,  the  nitril  of  formic 
acid,  hydro-cyanic  acid,  was  also  experimented  upon,  but  the  reaction 
ensued  in  a  totally  unexpected  manner.  By  introduction  of  hydro- 
chloric acid  gas  into  an  absolute  alcoholic  solution  of  hydrocyanic 
acid,  free  from  water,  energetic  detonations  took  place,  and  by  par- 
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tial  throwing  out  of  the  mass  chloride  of  ammonium  was  produced 
in  large  quantities  and  not  any  form-imido-ether  : 

(CHN+aROH+HCl    OH  .HCl) 

\OC,H. 

but  only  chlorethyl,  formic  ether  and  the  ethyl  ether  and  amid  of 
diethylglyoxylic  acid  were  formed  : 

CH(OC,H  ),.COOC,H,  and  CH(OC,H^)  CONH, 
etner.  amid. 

Recently  the  author  has  found  the  conditions  and  circumstances 
necessary  to  obtain  the  form-imido-ether  and  also  the  causes  to 
which  was  due  the  prevention  of  formation  of  this  ether  in  the 
previous  experiments.     The  form  amido  ether 

(,/NH 

is  decomposed  in  very  short  time  by  alcohols  ;  hence  in  order  to 
produce  the  form  imido-ether  it  is  necessary  to  avoid  every  excess 
of  alcohol  and  to  prevent  any  warming  of  the  mass.  The  mass 
consisting  of  absolutely  hydrocyanic  acid  and  four  times  its  weight 
of  ether,  free  from  water  and  alcohol,  must  be  shaken  continually 
while  the  dry  gas  is  introduced.  The  gas  is  absorbed — when  free 
acid  appears  the  operation  is  8topi)ed.  The  liquid  will  have  taken 
up  nearly  two  molecules  of  acid.  The  formo-chlor-amido-ether  has 
been  formed  as  chlorohydrate  : 

/NH, 
CII— 0C,H,.HC1    CHN+C,H.0+2HC1 
\C1 

To  prevent  an  accident  the  mass  must  remain  in  the  surrounding 
cooling  mixture  for  half  an  hour  longer  with  continued  shaking* 
During  this  time  beautiful  crystals  will  begin  to  be  deposited,  finally 
converting  the  entire  contents  into  a  crystalline  mass.  The  author 
describes  numerous  derivatives  and  also  the  succinimido-ether  and 
its  derivatives. 

On  a  New  Unsaturated  Acid    Isomeric  witli  Itaconie 

Acid.  Rud.  Fittig  and  Fr.  Roeder.  (Vol.  XVI.,  p.  372).  In 
order  to  obtain  a  general  method  for  preparing  lactonic  acids  and 
lactones  of  a  given  constitution  ethlyen  bromide  (1  Mol.)   was   al- 
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lowed  to  act  upon  sodium-malonic-acid-ether  (1  Mol.).  The  reac- 
tion was*  supposed  to  take  place  : 

CHNa  /  =011361— CH,CIl/  +  NaBr 

\co— OC,H,  \C0— C,H, 

thus  forming  a  broraidized  ethyl-malonic-acid-etber  and  by  saponi- 
fication of  this  the  carbon  acid  of  butyro-lactane  : 

CH— CII— CH— CO— OH 

O CO 

The  crystalline  acid  obtained  had  the  fonnula  C^H^O^  but  from  its 
salts  it  was  found  to  be  the  isomeric  unsaturated  acid  of  the  above 
lactonic  acid. 

CO— OH 
CH— CH— CH< 

^CO— OH 

Microscopic   Examination   of    Printed    Cotton    Goods. 

(Vol.  XVI,.  p.  455).  Richard  Meyer.  The  author  makes 
use  of  the  microscope  to  ascertain  whether  the  dye  as  such 
has  been  produced  inside  of  the  fibre  or  whether  it  has  been 
employed  already  formed  and  fixed  by  means  of  albumen. 
Both  methods  can  be  employed  for  the  same  dye.  For  exam- 
ple, a  method  much  employed  is  to  impregnate  the  fibre  with 
a  soluble  lead  salt,  to  precipitate  this  as  hydroxide,  carbonate 
or  sulphate  and  then  to  convert  it  into  the  fiery  reddish-yellow,  ba- 
sic chromate  of  lead.  In  combination  with  steam  dyes  it  may,  how- 
ever, be  much  more  convenient  to  print  the  chrome-orange  already 
precipitated  with  albumen  and  fix  it  by  steaming.  The  method  of 
detecting  the  difference  the  author  gives  thus  :  If  the  fabric  is 
macerated  using  a  needle  so  that  the  single  fibres  can  be  isolated, 
these  will  appear  equally  colored  throughout  their  entire  mass  if 
they  have  been  colored  by  a  dissolved  dye.  The  characteristic 
form  of  the  fibre  remains  unaltered,  and  it  can  be  plainly  seen  that 
the  coloring  matter  's  deposited  equally  in  the  interior  of  the  fibre. 
When  the  albumen  method  has  been  used  the  fibre  appears  entirely 
without  color.  At  various  points  dyed  bits  of  coagulated  albumen 
will  appear  gummed  to  the  fabric,  and  some  of  these  particles  will 
be  found  isolated  in  consequence  of  the  maceration. 
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New  Methods  of  Forming  Pyro-Sulphuryl-Chloride  and 
Chloro-Sulphonic  Acid.  G.  Billitz  and  K.  Heumann.  "  (Vol. 
XVI.,  p.  483).  140  grms.  of  chlorosulpho  acid  and  130  grms.  of 
pentoxide  of  phosphorus  were  heated  with  the  reversed  condenser. 
After  the  evolution  of  hydrochloric  and  sulphurous  acid  ceased  the 
mass  was  distilled  at  135-150^.  This  sinks  in  water  while  chloro- 
sulpho acid  unites  with  water,  accompanied  by  a  hissing  noise.  93  per 
cent,  of  the  theoretical  amount  of  pyrosulphuryl  chloride  were  ob- 
tained. The  formation  of  pyrosulphuryl  chloride  from  chloro-sulpho 
acid  by  means  of  pentoxide  of  phosphorus  agrees  with  the  formation 
of  pyrosulphuric  acid  from  sulphuric  acid  by  means  of  a  dehydrating 
agent  : 

Contributions  to  the  Knowledge  of  Hydroxylamin  Re- 
actions. E.  Naegeli.  (Vol.  XVI.,  p.  494.)  The  author,  by  a  series 
of  experiments,  finds  it  a  valuable  truth  that  hydroxylamin  can  be  em- 
ployed in  general  and  easily  whether  m  compounds  which  contain 
carbon,  hydrogen  and  an  atom  of  oxygen  the  group  C=0  or  an- 
other group,  such  as 

/c         /c 

O   I  o 

\c         \c 

« 

etc.,  is  present.  In  order  to  determine  by  the  noii-oceurreiice  of  a 
reaction  when  hydroxylamin  is  employed  that  it  contains  no  alde- 
hyde-or  ketone  group,  and  on  the  other  hand  to  accept  the  forma- 
tion of  an  isonitroso  compound  as  a  proof  of  the  presence  of 
aceton  or  aldehydcarbonyl,  it  was  necessary  to  try  compounds  of 
known  constitution.  This  was  done  by  the  author  and  the  law  was 
found  to  be  correct.  All  ketones  so  tested  gave  acetoximes  ;  but 
the  compounds  with  the  groups  : 

/Q  /C 

C— OH,  O  and         O      I 

\C  \6 

behaved  indifferently  to  hydroxylamin  such  as  alcohol,  ether,  ethyl- 
enoxyd. 

On  Benzil.  Max  Wittenbekg  and  Victor  Meyer.  Vol. 
XVI.,  p.  500.)  The  constitution  of  benzoin  and  its  nearest  rela- 
tives are  usually  expressed  as  follows  : 
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c,u. 


I 


C.H. 


CO 
CHOH 


I 


C.II. 


C.H 


6 6 


CO 


6o 


J 


CHOH 

CHOH    CO      CO 

.^111 
^B^t  ^\H,     C.H^     C,H^ 

BenzoYn.  Hydrobenzotn,  DesoxybenzoYn.  Benzil. 
of  these,  however,  only  that  of  DesoxybenzoXn  can  be  assumed  to 

be  correct  with  certainty.      The  authors  state  that  the  formula  in 

common  use  for  benzil  is  incorrect,  C^H^-CO-CO-C.H^,  as  also  the 

older  formula  : 

O 

/    \ 
C.H-C  C-C.H,. 

\    / 
O 

Based  on  a  number  of  experiments,  the  authors  conclude  about 
as  follows  :  "  By  the  investigations  we  think  it  proven  that  benzil 
contains  but  one  carbonyl  group.  If  we  hence  assume  the  for- 
mula* just  given  for  benzil  to  be  incorrect  we  are  still  not  capable 
of  replacing  either  of  them  by  a  formula  which  we  could  rely 
upon.  We  would  mention,  however,  that  the  formula  formerly  in 
use, 

C 


/ 


\C0 

coincides  with  what  we  have  found  in  reference  to  the  position  of 
the  oxygen,  and  we  will  also  not  admit  that  our  investigations  could 
also  be  of  considerable  value  if  benztl  was  considered  as  a  lactone, 
probably  of  the  following  formula  : 

CM. 


CH— O 


•^ 


or  abbreviated 


H 
HC*^     \(3 

h6        c 

^c/  I 

H     CO— 

But  against  this  formula  also  much  can  be  said. 


CeH, 

Ah- 

in. 
co- 


o 
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Action  Chloro-acetic  Ether  on  Primary  diamines.     J. 

ZiMMKBMANN  and  M.  Knyrim.  (Vol.  XVI,  p.  514.)  By  the 
action  of  chloroacctic-ether  on  meta-phenylen-diamine,  meta- 
phenylen-diglycocoll -ether  and  phenylen-diamin  hydrochloride  are 
produced.  If  phenylendiglycocoll-ether  is  heated  with  strong  hy- 
drochloric acid  with  the  reversed  condenser  or  in  sealed  tubes  at  100® 
crystals  will  separate  on  cooling.  The  analysis  of  these  corresponds 
to  the  formula : 

CH,NH COOH.  HCl 

CH,NH COOH.  HCl 

which  is  phenylen-diglycocoU  hydrochloride.  The  para-phenylendi- 
amin  was  also  acted  upon  by  chloroacetic-ether  and  the  compound 

CH,NH COOC,H, 

CH.NH COOC„H, 

was  treated  with  hydrochloric  acid  in  the  same  manner,  giving 

CH,NH COOH.  HCl 

\ 
para  \ 

/C,H, 

/ 
CH,Nn COOH.  HCl 

On  M-nitrophenyl    Mustard    Oil.    H.  Standemann.    (Vol. 

l^HC  H 
XVI.,  p.  548.)     Meta-nitro-sulplio-carbanilid,  CS-vtttp^tt*'»t/-v    was 


e — 4 


dissolved  in  hot  acetic  acid  anhydride  ;  water  was  added,  and  the 
mixture  boiled  for  a  short  time.  An  oil  separates,  which  deposits 
crystals  upon  cooling.  The  reaction  which  by  simple  decomposition 
would  yield  phenyl-mustard  oil,  nitro-phenyl  mustard  oil,  nitro- 
acetanilid  or  acetic  acid  and  nitro-anilin,  and  acetanilid  or  aniliu 
acetate  respectively,  seems  to  be  a  more  complicated  one  in  conse- 
quence of  secondary  reactions.  If  glacial  acetic  acid  is  added  to 
the  solution  containing  the  deposited  oil,  crystals  are  obtained,  more 
rapidly  by  the  addition  of  little  water.  By  pressing  they  are 
separated  from  adhering  phenyl-mustard  oil  and  are  obtained  pure 
by  distilling  with  steam.     They  melt  at  58^,  and  at  that  tempera- 
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ture  emit  the  odor  characteristic  of  all  mustard  oils.  The  analysis 
corresponds  to  the  formula  CSNC.H^NO,. 

On  Nitro-deriyatiyes  of  Besorcin.   P.  G.  W.  Typke.   (Vol. 

XVI.,  551).  Diacetyl-resorcin  was  taken  as  a  starting  point.  It 
was  prepared  by  allowing  80  grms.  of  acetyl -chloride  and  50  grms. 
of  resorcin  to  act  upon  each  other  under  a  reversed  condenser.  The 
boiling  point  is  275^0. 

Dinitro-resorcin  was  prepared  by  stirring  diacetyl-resorcin  into 
four  or  five  times  its  volume  of  fuming,  strongly  cooled  nitric  acid^ 
and  then  pouring  the  mixture  upon  ice.  The  nitro-compound 
separates  as  a  white  amorphous  powder.  This,  after  washing,  press- 
ing, exti*acting  with  alcohol  and  drying  at  100°C.,  was  saponified 
by  boiling  with  30  per  cent,  hydrochloric  acid  under  a  reversed 
condenser.  In  order  to  separate  this  new  compound  from  styphni- 
nic  acid  all  was  dissolved  in  a  large  quantity  of  hot  water.  On 
cooling  the  dinitro  resorcin  separated  in  fine  needles.  They  melt 
at  212.5^0.  They  are  best  purified  by  crystallizing  from  boiling 
acetic  ether.  The  analysis  gives  the  foimula  C,H,(NOJ,(OH).^. 
Mono-brom-di-nitro-resorcin,  C,HBr(NOJ,(OH),  is  prepared  from 
dinitro  resorcin  in  glacial  acetic  acid  solution  and  an  excess  of 
bromine. 

Diamido-resorcin  chloride  C,H,(0H),(NH,),2HC1  is  prepared  by 
reducing  dinitro-resorcin  at  water-bath  temperature  by  means  of 
tin  and  hydrochloric  acid.  Oxidation  probably  gives  rise  to  a  di* 
imido-resorcin  (HO),C,H,.(NH),. 

The  constitution  of  di-nitro-resorcin  could  not  yet  be  determined. 

On  the  Action  of  Bromine  in  Alkaline  Solutions  on  Amines. 

A.  W.  Hofmann.  (Vol.  XVI.,  p.  558.)  If  the  hydrochloric  acid 
solution  of  a  primary  monamine  of  the  fatty  series  is  treated  with 
an  alkaline  solution  of  bromine,  mono-alkylated  brom-nitrogens  are 
produced,  which  contain  two  atoms  of  bromine.  The  reaction  was 
at  first  tried  on  the  methyl  and  ethyl  series  and  the  compounds 
CHjNBr,  and  C,H^NBr,  were  prepared  and  investigated  ;  the  experi- 
ments were  then  extended  to  amines  of  the  propyl  and  pentyl  series^ 
two  amylmines,  the  sextylamin  and  octylamin  all  have  given 
analogous  derivatives. 

If  an  alkaline  bromine  solution  is  permitted  to  act  upon  a  second- 
ary amine  of  the  fatty  series,  t^e.  primary  alkylamin  is  formed  by 
the  separation  of  alkylenbromide  if  the  secondary  amin  contains 
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two  alkyl  groups.  But  if  a  secondary  amine  in  which  a  double 
group  of  atoms  has  taken  the  place  of  two  hydrogen  atoms  of  the 
ammonia,  is  treated  with  bromine,  an  alkylenated  brom-nitrogen  is 
formed  which  contains  only  one  atom  of  bromine.  The  forma- 
tion of  piperidin  and  coniltn  derivatives  has  been  studied. 

C  H,  NBr  and  aH,.NBr. 

ft        10         '  (t        10 

The  latter  is  especially  interesting,  and  it  was  found  by  separation 
of  hydrobromic  acid,  analogous  l)ases  are  formed.  This  transfor- 
mation may  be  perfected  by  acids  or  bases,  and  bases  of  the  same 
composition,  but  of  different  properties,  are  produced. 

If  an  acid  is  permitted  to  act  upon  the  coni^n  derivative 
O^Hj^NBr  a  base  of  the  formula  C,gH,^N  is  formed.  It  is  very 
much  like  coniXn  but  boils  at  150®C.,  which  is  10°  less  than  conilin. 
It  is  a  tertiary  while  coniXn  is  a  secondary  base. 

Alkalies  convert  the  brom-coniln  into  a  base  of  the  same  com- 
position but  it  is  a  secondary  base,  CgH^^NH,  and  boils  at  173*^C.  By 
reduction  of  these  bases  coniXn,  and  finally  octylamin  and  octane  are 
formed.  Thes*^  new  compounds  complete  the  desired  series  of 
amines  with  eight  carbon  atoms.     There  are  known  : 

Collidin CJI„N 

Tropidin ^Xa^ 

New  Coniin  Derivatives 0^11, ^N 

ConiKn C,II,,N 

Octylamin C^II.»N 

The  reactions  with  piperidine  are  more  complicated.  They  have 
not  been  fully  studied. 

An  Easy  Method  {of  Preparing  Parafiines.    B.  Koehnlein. 

(Vol.  XVI.,  p.  560.)  In  comparing  the  interchanges  taking  place 
between  organic  and  inorganic  halogen  compounds  an  easy  method 
was  found  by  which  the  homologues  of  marsh  gas,  the  hydro- 
carbons C„H^n4-a  could  be  prepared. 

2.5  grms.  of  pure  chloride  of  aluminium  free  from  chlorine  and 
water,  and  9.6  grms.  of  pure  dry  N-propyl-iodide  in  the  proportion 
AlClg-f-SCgH,!  were  mixed  in  a  tube.  The  air  was  exhausted,  the 
tube  drawn  to  a  fine  capillary  point  and  heated  several  hours  to 

130^-1 40^C.  On  cooling  three  substances  could  be  distinguished 
On  opening  the  ♦tube  a  gas  was  ejected  with  great  force.     In  a 
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second  experiment  this  gas  was  caught  and  proved  to  be  pure 
propane. 

2.40  grms.  AlCl,  and  0.88  grms.  of  C^HJ  heated  in  sealed  tube 
to  120**C  gave  pure  butane. 

2.58  grms.  AlCl,  and  9  grms.  C,HJ  heated  five  hours  to  140*^- 
150^C.  gave  pure  ethane. 

More  investigations  are  in  progress. 

Some  Observations  on  Piperidin  and  Pyridin.    A.  W. 

Hofmann.  (Vol.  XVI.,  p.  586.)  The  remarkable  transformation 
of  conitn  by  the  action  of  bromine  (see  above)  gave  cause  to  investi- 
gate the  action  of  bromine  on  piperidin,  and  several  experiments 
were  successful,  it  being  possible  to  prepare  pyridin  directly. 

The  aceto  compound  was  used  for  a  starting  point.  If  a  mixture 
of  1  mol.  of  the  aceto  compound  is  heated  with  2  mol.  bromine  very 
gently,  the  temperature  rises  without  more  application  of  heat,  and 
a  colorless  liquid  distils  over,  leaving  a  syrupy  residue.  The  dis- 
tillate boils  between  80°  and  200*^0.,  and  is  a  mixture  of  acetyl- 
bromide  and  its  bromine  substitution  products. 

If  from  the  residue  the  bases  are  liberated  by  alkali  and  driven  off 
with  steam,  an  aqueous  distillate  smelling  strongly  of  pyridin  is 
found  floating  a  basic  oil  layer  carrying  crystals.  These  when 
pressed  and  purified  from  alcohol  have  the  melting  point  112°C. 
They  were  found  to  be  bibrom-pyridin.  If  pyridin  was  formed  it 
was  to  be  looked  for  in  the  aqueous  distillate.  CauHtic  potash 
separated  an  oil  having  the  pungent  odor  of  pyridin.  The  dried 
distillate  boiled  at  110^-120°,  and  was  a  mixture  of  pyridin  and 
piperidin.  They  were  separated  by  fixing  the  piperidin  as  an  aceto 
compound.  The  base  now  distilled  between  112°  and  116^'C,  and 
no  longer  became  heated  with  acetic  anhydride.  It  was  almost 
pure  pyridin. 

OntheConstitutionof  Nitroso-Malonic  Acid.  Victor  MmER 

and  A.  D.  Mueller.  (Vol.  XVI.  p.  608).  It  has  been  found  by  the 
authors  that  nitroso-malonic-acid  is  an  iso-nitroso  compound,  having 
the  formula : 

COOH 

(i^N— OH 

I 
COOH 
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and'that  it  could  be  formed  from  mesoxalic  acid  and  hydroxylamin: 

COOH  COOH 

I  I 

CO   +  NH,OH— H,0 + CNOH 

I  I 

COOH  COOH 

From  this  and  other  points  the  authors  conclude  that  nitrogen 
compounds  which  are  produced  by  the  action  of  nitrous  acid  on  the 
CH,  group  are  always  iso  nitroso-compounds.  They  are  produced 
according  to  the  equation  : 

X  X 

I  I 

C  I  H.-f  O  I  NOH— H,0-hC— N— OH 

I  I 

Y  Y 

But  if  nitrogen  compounds  are  formed  by  the  action  of  nitrous 
acid  on  the  group  CH,  when  this  is  connected  with  a  radical  which 
can  be  easily  removed,  such  as  carboxyl,  iso  nitroso  compounds 
are  formed  with  the  group  C«=N — OH ;  but  if  nitrous  acid  acts 
upon  CH  groups  which  have  radicals  which  are  not  easily  re- 
moved, actual  nitroso-compounds  are  formed  containing  the  group 
C — NO.  All  aromatic  nitroso  compounds  and  the  pseudo  nitroles 
of  the  fatty  series,  the  first  representative  of  which  is  formed  accord- 
ing to  the  equation  : 


CH.  CH 


C 


./H 


\NO, -h  N()OH=n  O -h  c 


s 


,/NO 


\N0, 
OH,  CH, 

belong  to  this  category. 

A  New  Synthesis  of  Anthracene.    R.  Anschuetz  and  F. 

Eltzbacher.  (Vol.  XVI.  p.  623.)  According  to  the  exj)erience 
with  aluminium  chloride  synthesis,  it  seemed  probable  that  by  the 
action  of  aluminium  chloride  on  the  two  isomeric  tetra-brom-el ba- 
nes— in  benzol  solution  the  term  isomeric  tetra-phenyl-ethanes 
would  be  formed.  Owing  to  an  uncertainty  whether  the  tetraphenyl- 
ethane  experimented  upon  was  one  and  the  same  at  all  times^ 
or  whether  there  were  two  different  ones,  the  authors  undertook  to 


CH 
CH 

Br 

+  H. 
Br 
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study  the  action  of  aluminium  chloride  upon  a  benzol  solution  of 
acetylentetrabromide.  From  the  product  of  the  reaction  a  sub- 
stance is  easily  isolated  which  proved  to  be  anthracene  in  place  of 
the  expected  tetra-phenyl-ethane.  Tlie  reaction  could  probably  be 
assumed  as  follows  : 

/CH\ 

C.H,=C.H,      I      C.H,  +  4HBr 

\CH/ 

The  investigations  are  to  be  continued. 

On  the  Action  of  Acetyl-CIiloride  on  Benzaldehyde  in 
Presence  of  Zinc  Dust.    C.  Paal.    (Vol.  XVI.  p.  636.)    The 

<;ompound  formed  was  formerly  given  the  formula  C.H^O,.  When 
reduced  with  hydriodic  acid  and  amorphous  phosphorous  it  is  eon- 
verted  into  dibenzyl  C,^H,^  and  distilled  over  zinc  dust  it  forms 
stilben  C^^H,,.  Sodium  amalgam  was  made  to  act  upon  an  alcoholic 
solution  of  the  substance  at  70°~80°.  The  purified  product  melts  at 
ISS^'C.  and  by  analysis  is  found  to  be  identical  with  hydrobenzoln 

O.H^CHOH 

C.H^^HOH 

The  compound  C.H^C,  reduced  is  decomposed,  forming  hydro- 
benzolfn  and  acetic  acid.  This  makes  the  assumed  formula  very  im- 
probable,  and  pointed  more  to  the  hydrobenzotn-diacetate. 

Q  ]i  (J,  /H  ^  The   formation  of   this  compound   by  this 

*  I   ^r^n'tr'n    method   can    probably  be  explained   by   the 


f.         5 


jj  equation- 

\Zn  =  ZnCl< 
C,II,.COir  +  C.H,OCK  \c^jr  ~CH(0C.H30) 

Some  benzoic  acid  is  also  formed,  showing  that  same  oxidation 
also  takes  place. 

On  the  Oxidation  of  Piperidin.    C.  Schoitkn.    (Vol.  XVI. 

p.  643.)     Piperidin  when  treated  as  its  urethane  with  fuming  nitric 
acid  produces  a  saturated  amido  acid  C^H,0,N,  which  differs  from 
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the  conh'n  acid  by  C,H,  in  the  same  manner  as  piperidin  differs 
from  coniKn  by  minus  the  group  C^H^.  Intermediate  products  of 
oxidation  are  formed,  which  are  also  described. 

Note  on  Triacetonalkylamin.  Emil  Fischer.  (Vol.  XVI. 
p.  649.)     Heintz  gives  it  the  formula — 

CO 
H,C  CH, 

,  (CH.),i\  ^_/i(CH.), 

If  this  is  correct  the  alkylamin  produced  by  reduction  must  be 
an  hydroxylated  tetramethylpiperidin.  In  order  to  prove  this  it 
was  tried  by  abstracting  water  from  triacetonal  kylamin  to 
convert  it  into  a  b,ase  of  the  piperidin  series  containing  no  oxygen. 
The  reaction  with  a  mixture  of  penta-chloride  of  phosphorous  and 
oxychloide  of  phosphorous  is  very  complicated.  The  reaction  with 
cone,  sulphuric  acid  is  more  simple.  The  free  base  forms  a  well 
crystallized  hydrate  with  water.  The  analysis  of  the  hydroehlori- 
ate  gave  figures  corresponding  approximately  to  the  formula  C\H,, 
N.HCL. 
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THE    ATOMATION    OF    OXYGEN. 


By  Albebt  H.  Leeds,  Ph.  D. 


FIRST  MEMOIR. 


The  readers  of  this  joamal  will  have  noted  that  ever  since  the 
publication  of  my  earliest  paper,  bearing  upon  the  subject  of  the 
Atoraation  of  Oxygen,  and  entitled  "  Upon  Ammonium  Nitrite  and 
upon  the  By-products  obtained  in  the  Ozonation  of  Air  by  Moist 
Phosphorus,"  Vol.  L,  p.  145,  I  have  taken  the  ground  that  the 
essential  feature  in  oxidation-processes  was  the  splitting  of  the 
oxygen  molecule,  and  the  setting  free  of  atomic  oxygen,  or  oxygen 
in  the  state  of  free  atoms  (sometimes  called  active  or  nascent 
oxygen).  I  have  preferred  to  employ  the  term  atomic,  and  the 
phrase  atomation  of  oxygen,  rather  than  the  terms  active  or  naacenty 
because  ozone  is  eminently  active  oxygen,  while  at  the  same  time 
it  consists  of  atoms  in  a  combined  condition. 

The  experimental  proof  of  the  proposition,  that  the  oxygen  must 
be  brought  into  the  atomic  condition  before  it  can  re-combine  to 
form  ozone,  hydrogen  peroxide,  ammonium  nitrite,  carbon  di- 
oxide, etc.,  is  so  fully  given  in  the  recent  paper,  "  Conversion  of 
Carbon  Monoxide  into  Carbon  Dioxide  by  Active  (i.e..  Nascent) 
Oxygen,"  that  it  is  needless  to  rehearse  it. 

My  present  object  is  to  present  two  hypotheses  differing  from 
the  foregoing,  the  first  by  Hoppe-Seyler,  the  second  by  M. 
Traube,  an  animated  controversy  concerning  which  has  been  carried 
on  for  many  months. 

The  first  publication  by  Hoppe-Seyler  in  the  Berlin  Berichte 
upon  this  topic  was  in  1879,  Vol.  XII.,  p.  1551,  "  Upon  the  excite- 
ment of  oxygen  by  nascent  hydrogen."  He  begins  by  stating  that 
every  investigation  undertaken  with  the  object  of  explaining  the 
life-processes  in  animals  and  plants,  necessitates  the  assumption 
of  some  adequate  source  of  the  activation  of  oxygen  within  the  or- 
ganism. He  deduces  conclusions  upon  this  point  from  certain  phe- 
nomena attendant  upon  putrefaction,  and  states  that  the  formation 


206  TnS    ATOICATIOX   OF  OXYGEN. 

of  free  hydrogen  occurs  under  these  conditions  only  when  oxygen  is 
absent.  On  the  other  hand,  when  oxygen  is  admitted  to  putrefying 
liquids,  the  nascent  oxygen  is  not  only  oxidized,  but  energetic  pro- 
cesses of  oxidation  are  set  up.  The  simplest  explanation  of  these 
facts,  according  to  Hoppe-Seyler,  is  the  assumption  that  the  nascent 
hydrogen,  whilst  it  itself  enters  into  combination  with  oxygen,  at  the 
same  time  brings  to  pass  the  activation  of  one  or  more  atoms  of 
oxygen.  To  test  the  validity  of  this  hypothesis,  Seyler  proposes 
the  use  of  hydrogenized  palladium.  "  From  Graham's  experiments," 
he  says,  "  it  is  known  that  palladifim  at  ordinary  temperatures  takes 
up  no  oxygen,  and  one  can  readily  satisfy  himself  that  the  ignited 
foil  when  placed  in  a  confined  volume  of  oxygen  does  not  change. 
The  oxygen,  therefore,  is  not  made  active  by  the  metal,  whilst  foil 
saturated  with  hydrogen  and  brought  into  oxygen,  not  only  quickly 
forms  water,  but  likewise  is  in  a  condition  adequate  to  bring  to  pass 
the  most  energetic  processes  of  oxidation."  As  proof,  he  instances 
the  oxidation  of  indigo  by  these  means,  the  decomposition  of  potas- 
sium iodide,  the  conversion  of  ammonia  into  ammonium  nitrite,  and 
the  production  of  phenol  from  benzol. 

Further  on,  he  describes  the  products  of  oxidation  of  petroleum- 
ether  by  sodium  in  contact  with  moist  air,  but  does  not  decide 
whether  these  oxidation-processes  are  due  to  oxygen  rendered 
atomic  by  direct  action  of  the  sodium,  or  by  the  hydrogen  first  set 
free  and  afterwards  decomposing  the  oxygen  molecule. 

In  tliis  publication  no  mention  is  made  of  the  formation  of 
hydrogen  peroxide,  nor  is  the  antecedent  probability  of  its  for- 
mation on  hypothetical  grounds  alluded  to. 

On  meeting  with  this  research  of  Iloppe-Seyler,  it  appeared  to  me 
that  there  was  no  reason  why  the  atomation  of  oxygen  by  palladium- 
hydrogen  sliould  not  be  in  obedience  to  the  same  law,  as  its  atoma- 
tion by  phospliorus.     Xor  any  reason  why  the  same  secondary  pro- 
ducts should  not  be  necessarily  formed,  as  resultants  of  the  recom- 
bination of  this  atomic  oxygen  with  itself  or  with  oxygen  to  form 
ozone,  with  water  to  form  hydrogen  peroxide,  and  with  nitrogen 
and  the  elements  of  water  to  form  ammonium  nitrite  and  nitrate. 
The  probability  was  rendered  stronger,  because  I  had  performed 
the  experiment,  before  encountering  these  results  detailed  by  Hoppe- 
Seyler,  of  submitting  benzol  to  oxygen  in  presence  of  moist  phos- 
phorus, and  found  tliat,  under  these  circumstances,  the  benzol  was 
converted  into  phenol. 
On  trying  the  experiment  with  hydrogenized  palladium  in  pres- 
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ence  of  air  and  water,  the  formation  of  hydrogen  peroxide  was 
demonstrated  (Ber.  Bericht.  XIV.,  976).  Furthermore,  since  the 
formation  of  phenol  from  benzol  could  not  be  accounted  for  by 
direct  oxidation  with  atomic  oxygen,  and  since  I  had  shown  that 
ozone  decomposes  benzol  entirely  into  oxalic,  formic  and  acetic 
acids,  together  with  a  small  amount  of  some  black,  amorphous  sub- 
stance (ib.  p.  975),  the  formation  of  phenol  in  Hoppe-Seyler's 
experiments  could  be  explained  only  on  the  supposition  of  the  in- 
termediate production  of  hydrogen  peroxide.  This  supposition 
proved  correct,  and  an  experiment  in  which  benzol  was  heated 
directly  with  hydrogen  peroxide,  yielded  phenol  according  to  the 
equation  : — 

C.H.+H,0.-C.H.OH+H.O. 

Of  the  two  other  by-products  (ozone  and  ammonium  nitrite) 
I  looked  for  the  former  only,  because  I  was  satisfied  with  the  de- 
monstration of  the  production  of  ammonium  nitrite  given  by 
Hoppe-Seyler  (loc.  cit.)  This  last  point,  however,  has  been  em- 
phatically denied  by  Traube  (Ber.  Bericht.  XVI.,  1206)  on  the 
strength  of  obtaining  a  negative  result,  thereby  inciting  Hoppe- 
Seyler  to  bring  forward  the  following  experiments  (Ib.  1923.) 

"  All  the  glass  apparatus  and  caoutchouc  tubing,  just  previous  to 
the  beginning  of  the  experiment,  together  with  the  hydrogenized 
palladium,  were  cleansed  with  water,  which  had  been  distilled  with 
pure  sulphuric  acid  and  afterwards  with  a  little  pure  soda.  From 
the  glass  vessel,  in  which  was  the  wet  foil  (91  square  centimetres  in 
area  and  13.2  grm.  in  weight),  the  air  went  through  a  wash-bottle 
with  some  pure  water,  then  through  caustic  soda,  and  finally 
through  sulphuric  acid.  The  foil  was  allowed  to  remain  for  three 
days  in  the  vessel,  and  a  small  fresh  portion  of  air  was  drawn  through 
the  apparatus  very  two  or  three  hours.  At  the  close  of  the  experi- 
ment the  foil  and  the  interior  of  the  vessel  were  washed  out  with  a 
couple  of  cubic  centimetres  of  pure  water,  two  or  three  drops  of  pure 
caustic  soda  added  and  the  mixture  evaporated  with  boiling  to  a 
small  volume.  After  cooling,  it  was  acidulated  with  pure  sulphuric 
acid,  and  tested  with  (1)  potassium  iodide  starch  paste ;  (2)  with 
sulphanilic  acid  and  naphthylamine  sulphate  ;  (3)  with  metadiami- 
dobenzole ;  (4)  with  sulphindigotic  acid  ;  (5)  with  ferrous  sul- 
phate and  sulphuric  acid.  In  like  manner,  the  water  in  the  wa^- 
bottles  through  which  the  air  after  passing  from  the  glass  vessel 
was  drawn,  was  tested."    In  both  liquids,  the  sulphindigotic  acid 
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and  the  ferrous  sulphate  with  sulphuric  acid  did  net  give  reactions, 
the  other  three  tes^t-liquids  did. 

I  have  been  thus  particular  to  quote  these  elaborate  experiments, 
because  the  establishment  of  the  fact  of  the  production  of  nitrous 
acid  under  the  conditions  studied,  is  of  so  great  theoretical  import- 
ance, and  because  the  cumulative  evidence  of  the  certainty  of  this 
fact,  can  best  be  appreciated  by  a  critical  examination  of  the  above 
detailed  account  of  Hoppe-Seyler's  labors. 

The  discovery  of  the  formation  of  hydrogen  peroxide  has  not 
only  been  admitted  on  all  hands,  but  apparently  has  three  claim- 
ants. For  whilst  Traube  brought  it  forward  sl8  a  new  observation 
of  his  own  (Ber.  Bericht.  XVI.  222),  and  placed  great  stress 
upon  it  in  support  of  his  hypothesis,  later  on  he  calls  attention  to 
his  mistake,  and  credits  me  with  the  observation  {ib.  2429).  In 
the  same  way,  he  states  that  Hoppe-Seyler  had  overlooked  the 
production  of  hydrogen  peroxide  in  his  article  upon  the  activ- 
ation of  oxygen,  written  in  1879  (Ber.  Bericht.  XII.  1551).  But 
Baumann  states  (Ber.  Bericht.  XVI.,  2149)  that  Hoppe-Seyler 
first  noted  the  phenomenon  (Zeitschr  f.  physiol.  Chem.  11.,  25),  and 
that,  therefore,  when  he  himself  observed  it  in  the  contact  of  hydro- 
genized  palladium  with  water  and  air,  he  regarded  it  as  no  new 
thing.  (Zeitschrift,  f.  physiol.  Chem.,  V.,  248).  Not  having  access 
to  the  Zeitschrift  referred  to,  I  am  unable  to  form  an  opinion  as  to 
whether  Traube  or  Baumann  is  right  in  this  particular.  [See 
Appendix  to  this  article.] 

The  third  body,  the  ozone,  which,  according  to  my  interpretation 
of  these  phenomena,  is  always  to  be  looked  for,  was  sought  in  my 
own  experiment  in  the  atmosphere  in  the  bottle  over  the  hydroge- 
nized  palladium.  But  although  only  a  negative  result  was  obtained, 
as,  in  fact,  I  anticipated,  in  view  of  the  very  small  amount  of  oxi- 
dation possible  by  a  small  piece  of  hydrogeuized  palladium  (Bericht. 
XIV.,  078),  yet  I  see  no  more  a  priori  reason  militating  against  the 
probability  of  the  formation  of  ozone  by  the  hydrogeuized  palla- 
dium, than  for  the  production  of  hydrogen  peroxide  or  ammonium 
nitrite. 

Subsequent  to  the  work  above  alluded  to,  a  long  series  of  articles 
upon  the  "  Activation  of  Oxygen  "  has  been  published  by  M.  Traube. 
In  the  earliest  of  these  (Ber.  Bericht.  XV.,  222),  Traube  lays  down 
the  following  propositions  : 

I. — "Palladium- hydrogen  gives,  when  shaken  with  water  and  air, 
immediately  and  in  large  quantity  hydrogen  peroxide.     The  forma- 
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tion  of  hydrogen  peroxide  under  these  circumstances  haa  been 
hitherto  overlooked." 

It  has  been  already  mentioned  that  Traube  himself  corrects  the 
latter  part  of  the  statement,  and  credits  me  with  having  first  noted 
the  reaction.  I  do  not  know  where  Traube  has  shown  by  quantita- 
tive determination  that  hydrogen  peroxide  is  formed  in  notable 
amount.  In  one  of  my  own  experiments  with  a  piece  of  hydrogen 
palladium  weighing  10  grammes,  0.67  mgrm.  of  hydrogen  peroxide 
was  obtained.  Hoppe-Seyler,  in  a  recent  publication  (Bericht. 
XVI.,  p.  1920),  obtains  a  similar  result.  He  states  that  with 
palladium,  hydrogenized  to  its  maximum,  whether  the  contact  with 
water  and  air  is  continued  only  a  few  minutes  or  many  hours,  the 
percentage  of  H,0,  does  not  increase  beyond  2  mgrm.  in  a  liter. 
The  highest  percentage  obtained  was  6  mgrm.  per  liter." 

II. — "The  oxidations  effected  by  palladium-hydrogen,  in  presence 
of  air  and  water,  do  not  proceed  from  it  directly,  but  entirely  from 
the  resultant  hydrogen  peroxide." 

m. — "  There  is  one  case  only,  so  far  as  my  present  experience 
goes,  in  which  the  oxidation-processes  effected  by  palladium-hydro- 
gen, in  presence  of  air  and  water,  are  different  from  those  of  hydro- 
gen peroxide.  Whilst  the  last  does  not  turn  potassium-iodide-starch 
blue,  rapid  bluing  occurs  by  palladium-hydrogen  and  oxygen.  This 
action  is  due  to  the  palladium  playing  the  part  of  a  carrier  of  oxy- 
gen from  the  hydrogen  peroxide  to  the  potassium  iodide." 

IV.  "  In  opposition  to  the  view  of  Hoppe-Seyler,  my  investiga- 
tions have  shown  that  nascent  hydrogen  is  not  able  to  activate 
oxygen  by  splitting  of  its  molecule." 

V.  "  The  frequent  production  of  H^O,  by  oxidation-processes,  is 
not  proof  of  the  contemporaneous  presence  of  active  oxygen,  since 
this  H,0,,  as  I  have  show  by  direct  experiments  and  contrary  to 
former  assumption,  never  arises  by  oxidation  of  water  by  means  of 
active  oxygen.  In  these  oxidation-processes  it  is  formed  by  a 
mode  of  reduction." 

These  four  last  propositions,  have  provoked  a  controversy,  which 
has  run  through  many  numbers  of  the  Berichte,  and  has  become  so 
involved  and  so  voluminous  that  I  fancy  but  few  chemists  have 
found  leisure  and  inclination  to  follow  it. 

And  yet  to  chemists  in  general  it  should  have  great  interest,  be- 
cause the  discussion  involves  the  endeavor  to  demonstrate,  by  critical 
experiments,  the  nature  of  those  obscure  chemical  reactions  involved 
in  the  so-called  nascent  state,  catalysis,  oxygen-carrying,  etc. 
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To  physiological  chemists  its  interest  should  be  no  less.  On  the 
one  hand,  Hoppe-Seyler  thinks  that  he  has  demonstrated  that 
it  is  hydrogen  which  possesses  in  the  nascent  state  the  power  of  pro- 
ducing in  contact  with  ordinary  oxygen,  the  most  energetic  oxida- 
tions, water  at  the  same  time  being  formed.  '^  These  facts,  he  re- 
marks, are  of  the  greatest  importance  in  physiology,  because  for  the 
first  time  it  has  been  shown  from  the  properties  of  chemical  sub- 
stances that  the  energetic  oxidations  stand  in  well  ascertained  de- 
pendence upon  other  processes,  by  which  bodies  are  formed  that  act 
upon  oxygen  in  the  same  way  as  hydrogen  when  in  the  nascent 
state."  Traube,  on  the  other  hand,  ascribes  the  activation  of  oxygen 
in  the  organism  to  oxygen-carriers.  By  oxygen-carriers  he  means 
bodies  like  platinum,  which*,  according  to  the  explanation  of  De  la 
Rive,  have  the  property  of  readily  yielding  the  oxygen  which  they 
have  taken  up  to  other  bodies,  and  then  forthwith  as  quickly  taking 
up  new  oxygen  again. 

.  I  propose  to  consider  these  several  propositions  and  present 
the  arguments  and  experiments  which  have  been  brought  forward 
both  pro  and  con.  Inasmuch,  however,  as  besides  the  contradictory 
results  obtained  by  the  contending  parties  in  the  performance  of  the 
same  experiments,  there  is  a  different  mode  of  interpreting  the  sig- 
nificance of  these  results,  there  will  be  no  use  in  weighing  the  value 
of  the  experimental  evidence  until  some  mode  of  interpretation  is 
agreed  upon  which  will  be  impartially  applied  in  every  case. 

INTERPRETATION    OF    RESULTS. 

And  1st.  It  must  be  agreed  I  think  on  all  hands,  that  the  exist- 
ence of  atomic  oxygen,  as  a  substance  distinct  from,  and  antecedent 
to  the  production  of  ozone,  is  a  demonstrated  fact.  The  demonstra- 
tion consists  in  the  proof  that  this  atomic  oxygen  will  effect  oxida- 
tions which  ozone  will  not,  as  in  the  oxidation  of  carbon  monoxide 
to  dioxide,  at  common  temperatures.  And  the  converse  of  this  pro- 
position is  likewise  true,  which  is,  that  when  ordinary  oxygen  is 
brought  into  a  condition  to  effect  the  oxidation  of  carbon  monoxide 
to  carbon  dioxide  atomic  oxygen  must  be  present,  and  the  substance 
which  is  capable  by  its  presence  of  effecting  this  oxidation  must  have 
the  power  of  splitting  the  oxygen  molecule,  that  is,  of  setting  free 
its  constituent  atoms. 

The  original  experiment  upon  which  the  first  proposition  was 
founded  was  that  of  the  oxidation  of  carbon  monoxide  in  the  passage 
of  air   over  moist  phosphorus.    Although  both  ozone  and  hydro- 
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gen  peroxide  are  formed  in  the  course  of  this  experiment,  yet  as 
neither  of  these  bodies  will  oxidize  the  monoxide,  the  necessity  of 
the  existence  of  atomic  oxygen  to  account  for  the  fact,  is  ad- 
mitted. Subsequent  to  this  observation,  Baumann  noted  that 
palladium-hydrogen  had  the  same  property  as  phosphorus,  and 
that  in  its  presence  moist  air  could  raise  the  monoxide  to  dioxide 
(quoted  in  Ber.  Bericht.,  XVI.  123).  This  result  prompted  Traube 
to  ascertain  whether  or  no  ignited  palladium  placed  in  dilute  hydro- 
gen peroxide  and  agitated  in  contact  with  carbon  monoxide  out  of 
contact  with  air,  would  produce  carbon  dioxide  (Bericht,  XVI.  126). 
He  obtained  an  affirmative  result,  and  this  result  is  confirmed  by 
Baumann  {ib.  2150).  But  their  modes  of  interpretation  are  different. 
Traube  reasons  that  inasmuch  as  air  was  absent  no  atomic  oxygen 
could  have  been  formed,  but  that  the  palladium  by  catalytic  action 
caused  the  hydrogen  peroxide  to  effect  an  oxidation  which  alone  it 
could  not  have  effected. 

Whilst  admitting  and  confirming  Traube's  result,  for  Baumann 
agrees  with  Traube  in  finding  that  ignited  palladium  in  contact 
with  H,0,  and  CO  produces  much  more  CO,  than  palladium-hydro- 
gen when  agitated  with  CO  and  water,  Baumann's  explanation  is 
different.  There  appears  to  have  been  a  tacit  admission  on 
his  part  that  the  formation  of  H,0,  must  occur  as  an  inter- 
mediate step  when  the  palladium-hydrogen  is  agitated  in  contact 
with  water  and  CO  out  of  contact  with  air.  Further,  that  it  is 
possible  that  this  H,0,  is  then  decomposed  by  the  palladium,  ozone 
being  formed.  (He  might  have  added,  atomic  oxygen  is  likewise 
formed.)  And  although  this  formation  of  ozone  by  decomposition 
of  H,0,  with  palladium  has  not  been  observed,  yet  he  regards  it  as 
eminently  probable,  inasmuch  as  when  H,0,  is  decomposed  by  sul- 
phuric acid  (this  fact  was  originally  noted  by  Hiche  (Bull  Soc. 
Chem.,  1860,  178),  ozone  is  given  off.  Having  repeated  this  exper- 
iment of  Hiche  (J.  Amer.  Chem.  Soc,  I.,  442),  I  can  confirm  his 
statement,  the  liberated  ozone  being  so  powerful  as  to  blacken  sil- 
ver foil.  But  Baumann  appears  to  have  gone  further  and  to  have  sub- 
jected carbon  monoxide  to  the  action  of  the  evolved  gas,  since  he 
states  (without  giving  the  particulars  of  the  experiment)  that  the 
carbon  monoxide  was  more  powerfully  oxidized  by  this  gas  than  by 
any  of  the  other  methods.  This  being  the  case,  as  Baumann  justly 
observes,  the  decomposition  of  the  H,0,  by  sulphuric  acid  must  be 
attended  by  the  evolution  of  atomic  oxygen  as  well  as  ozone. 

Furthermore,  Baumann  tried  the  experiment  of  passing  moist  air 
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over  palladium-hydrogen  to  see  whether  the  water  condensed  after 
its  passage  contained  H,0,.  The  result  was  negative.  But  inasmuch 
as  moist  air  and  CO  passed  over  dry  palladium-hydrogen  had  yielded 
CO,,  Baumann  thinks  that  the  negative  result  might  be  accounted 
for  on  the  ground  that  the  atomic  oxygen  could  have  produced 
CO,  under  circumstances,  under  which  the  oxidation  of  water  to 
H,0,  was  not  demonstrable.  Since,  later  on,  Baumann  says  that  he 
agrees  with  me  in  the  interpretation  I  have  given  of  these  phenom- 
ena, I  think  he  would  further  assent  to  the  following  as  a  more 
explicit  formulation  of  his  own  remarks  and  observations,  viz.  : — 

That  inasmuch  as  carbon  monoxide  is  oxidized  under  the  condi- 
tions stated,  the  palladium  must  have  effected  the  atomation  of  the 
oxygen  molecule.  The  oxygen  set  free  from  the  H,  0„  which, 
when  spontaneously  liberated  will  not  oxidize  CO  to  CO,,  will  bring 
about  this  oxidation  in  the  presence  of  palladium.  In  other  words, 
the  so-called  catalytic  actions  of  palladium,  platinum,  and  metals  of 
that  group  are  due  to  atomation. 

Since  these  metals  do  not  combine  with  the  oxygen  under  the 

conditions  named,  they  are  in  no  proper  sense  carriers  of  oxygen. 

They  do  not  carry  oxygen,  but,  on  the  contrary,  decompose  it, 

bringing  it  into  the  atomic  condition,  and  thus  effect  their  so-called 

catalytic  actions. 

expi:rimental  proofs. 

In  his  first  paper  (Bericlit.  XV.,  664)  Traube  brought  forward  the 
deportiuent  of  zinc  when  shaken  in  contact  with  water  and  air,  both 
in  neutral  and  acid  solution,  in  support  of  his  hypothesis  ;  also  that 
of  copper  in  presence  of  sulphuric  acid. 

But  in  the  mode  of  statement,  the  actual  conduct  of  the  experi- 
mcDts  and  the  inductions  based  thereon,  these  proofs  are  of  the  most 
inconclusive  character. 

Traube  begins  by  stating  that  in  case  the  oxidation  of  zinc,  by 
shaking  with  air  and  water,  produces  atomic  oxygen,  then  an 
oxidizable  body  present  at  the  same  time  must  be  rapidly  oxidized. 
But  be  finds  that  whether  pure  zinc  or  very  dilute  sulphuric  acid  is 
employed,  such  oxidation  is  not  produced,  although  in  both  cases 
abundance  of  II^O.^  is  formed. 

Traube  places  great  emphasis  on  the  fact  that  pure  zinc  out  of 
contact  with  air  does  not  decompose  water  and  set  free  its  hydro- 
gen. Tlierefore,  that  what  the  affinity  of  the  zinc  alone  for  the 
oxygen  of  the  water  will  not  effect,  this  affinity,  aided  by  the 
affinity  of  a  whole  molecule  of  atmospheric  oxygen,  will  succeed  in 
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doing  ;  that  is,  the  two  together  will  split  up  the  molecule  of  water. 
The  supposed  reaction  is  as  follows  : — 

OHH  O  /OH  H  —  O 

Zn-f  +       I      =     Zn/  +  I 

OHH  O  \0H  H  —  O 

According  to  Bonsdorff  and  Boutigny  (Gmelin-Kraut,  3d  vol., 
1st  part,  p.  5),  when  zinc  is  inclosed  in  glass  tubes  with  water 
from  which  the  air  has  been  expelled  by  boiling,  it  remains  unaf- 
fected for  years.  According  to  J.  Davy  (ibid.)  it  does  not 
decompose  pure  water  even  on  boiling,  and  even  in  contact  with 
copper  it  does  not  appreciably  decompose  pure  water. 

In  repeating  these  experiments  I  have  obtained  different  results. 
The  purest  zinc  which  I  could  procure  contained  lead,  iron  and  car- 
bon in  minute  amounts,  and  consequently  the  deportment  of  abso- 
lutely pure  zinc  with  pure  water  is  not  determined  by  my  own 
trial.  Forty  grammes  of  this  zinc  in  extremely  thin  fine  turnings 
were  introduced  into  the  upper  portion  of  a  eudiometer  tube  com- 
pletely filled  with  redistilled  water  free  from  ammonia.  The  tube  was 
surrounded  by  a  water  bath  and  maintained  at  a  temperature  of  70° 
for  seven  hours,  during  the  whole  of  which  time  it  was  connected 
with  an  air-pump  and  a  vacuum  maintained.  The  open  end  of 
the  eudiometer  was  then  plunged  into  a  vessel  filled  with  mercury, 
and  the  apparatus  allowed  to  stand  from  the  middle  of  June  to 
the  middle  of  September.  Between  the  upper  surface  of  the  mer- 
cury and  the  zinc  in  the  eudiometer  there  intervened  a  space  of  8 
centimeters  filled  with  water,  so  that  contact  between  the  two 
metals  could  not  occur.  During  the  whole  of  this  long  interval 
bubbles  of  gas  came  off  slowly,  and  finally  amounted  to  a  volume 
of  15.95  cubic  centimeters,  reduced  to  O*'  and  760  m.m.  After 
the  introduction  of  a  suitable  excess  of  oxygen  and  explosion  by 
the  electric  spark,  a  reduction  of  the  measurements  showed  that 
the  15.95  cubic  centimeters  of  gas  collected  during  the  course  of 
three  months  consisted  of  hydrogen.  The  zinc  was  very  faintly 
tarnished,  appearing  somewhat  less  bright,  and  of  a  slightly  differ- 
ent color  from  fresh  surfaces  of  other  portions  of  the  same  zinc,  but 
no  oxide  was  visible. 

Now,  it  is  a  well-known  fact  that  zinc,  especially  when  in  fine 
powder,  may  be  employed  to  bleach  a  solution  of  indigo.  In  this 
case  the  indigo  blue  (C,^H^„N,0,)  is  converted  into  reduced  or 
white  indigo  (C,J1„N,0,)  by  the  fixation  of  nascent  hydrogen. 

Two    interpretations    of   this   phenomenon   are   possible : — Ist. 
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That  the  hydrogen  liberated  from  water  by  ordinary  zinc  in  the 
manner  above  described,  small  in  amount  though  it  may  be,  is 
adequate  in  amount,  when  a  large  surface  of  zinc  dust  is  em- 
ployed, to  reduce  the  indigo.  2d.  That  soluble  indigo  or  sulphin- 
digotic  acid,  being  acid  in  its  reaction,  liberates  the  nascent 
hydrogen  on  contact  with  zinc,  which  brings  about  its  reduction. 
The  latter  is  the  correct  explanation.  For  when  sulphindylate  of 
potash  is  employed,  the  salt  being  made  as  nearly  neutral  as 
possLble,,it  is  found  that  zinc  does  not  act  as  a  reducing  agent, 
but  as  a  powerful  oxidizing  agent.  Under  these  circumstances,  the 
blue  solution  is  bleached,  it  is  true,  but  not  by  the  reduction  of 
the  indigo,  since  the  solution  retains  a  yellow  tint  in  contact  with 
the  air,  and  contains  no  white  indigo,  the  indigo  having  undergone 
oxidation.  When  large  amounts  of  indigo  carmine  are  employed 
this  complete  oxidation  and  decoloration  are  somewhat  difficult  to 
obtain,  because  of  the  energy  with  which  fine  shavings  of  zinc  are 
themselves  oxidized  and  the  great  amounts  of  zinc  hydrate  which 
are  formed.  On  shaking  up  a  liter  bottle  containing  a  hundred  grms. 
of  zinc  in  fine  shavings,  with  100  cc.  of  indigo  carmine  solution,  the 
contents  of  the  flask  become  at  once  bluish-gray  from  admixture  of 
suspended  zinc  hydrate.  In  this  first  bottle,  which  now  contains 
oxidized  zinc,  complete  decoloration  is  hard  to  effect,  but  on  filtering 
off  the  solution  into  a  bottle  containing  fresh  zinc,  bleaching  occurs 
immediately. 

My  own  observations,  therefore,  are  directly  opposed  to  those  of 
Traube,  who  stated  that  zinc  would  not  bleach  solution  of  indigo. 
Moreover,  inasmuch  as  the  indigo  in  my  experiments  was  oxidized 
and  not  reduced,  they  show  that  zinc  shaken  up  in  contact  with 
water  and  air  brings  about  phenomena  of  energetic  oxidation. 

In  the  second  place,  hydrogen  peroxide  is  formed  under  the  same 
conditions.  As  stated  by  Traube,  the  reaction  for  the  peroxide 
entirely  disappears  in  case  the  water,  after  brisk  agitation  with  the 
zinc,  is  allowed  to  remain  in  contact  with  it.  And  inasmuch  as  the 
reaction  with  potassium  iodide  or  with  potassium  iodide  and  fer- 
rous sulphate  is  affected  by  substances  other  than  H,Oj,  the  author 
did  not  rely  upon  these  tests  in  proving  qualitatively  the  presence 
of  the  latter  body.  Instead  of  so  doing  freshly-prepared  cold  malt 
extract  was  used.  Upon  this  was  floated  freshly-made  tincture 
of  guaiacura,  and  it  was  noted  whether  any  blue  color  was  devel- 
oped along  the  surface  of  contact  of  the  two  liquids.  If  not,  the 
water  decanted  from  the  surface  of  the  zinc  was  poured  down  the 
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side  of  the  test-tubes,  so  as  to  flow  under  the  guaiacnm  tincture 
and  above  the  malt  extract.  Only  when  these  precautions  were 
observed  was  the  development  of  a  blue  color  regarded  as  a 
satisfactory  indication  of  the  formation  of  hydrogen  peroxide. 

The  oxidation  of  indigo  by  zinc  in  neutral  solution  would  lead  u» 
to  anticipate  the  decomposition  of  potassium  iodide  under  the 
same  circumstances.  This  anticipation  is  verified  by  experiment  in 
case  starch  is  added  to  the  potassium  iodide  and  the  mixture  then 
shaken  up  with  the  zinc.  Under  these  circumstances  igdide  of 
starch  is  formed,  whilst  it  is  not  formed  in  case  potassium  iodide 
solution  alone  is  agitated  with  zinc,  the  liquid  poured  off,  and  then 
starch  added. 

Nitrous  Acid, — When  redistilled  ammonia-free  water,  which 
failed  to  give  any  coloration  with  sulphanilic  acid,  was  agitated 
with  zinc,  the  decanted  liquid  gave  a  decided  reaction  for  nitrous 
acid.  But  when  ordinary  distilled  water,  which  itself  gave  a  faint 
coloration  with  sulphanilic  acid,  was  shaken  with  zinc,  the  decanted 
liquid  gave  no  reaction  for  nitrous  acid,  and  remained  entirely  color- 
less. These  reactions  were  explained  by  those  occurring  when  a  solu- 
of  potassium  nitrite,  standardized  for  purposes  of  water  analysis,  was 
treated  with  hydrogen  peroxide.  After  forty-eight  hours  it  failed  any 
longer  to  give  the  nitrous  reaction,  the  acid  present  having  under- 
gone oxidation  to  nitrate.  y 

To  summarize  the  results  detailed  above,  it  may  be  stated  that 
there  is  the  same  evidence  of  the  production  of  atomic  oxygen^ 
when  zinc  is  agitated  in  contact  with  water  and  air,  as  there  is  of 
the  production  of  atomic  oxygen  when  moist  air  is  passed  over 
phosphorus.  Moreover,  that  this  atomic  oxygen  arises  from  the 
splitting  of  the  oxygen  molecule  by  the  zinc  directly,  and  not  by 
means  of  hydrogen  resulting  from  any  intermediate  process.  In 
other  words,  zinc  reduces  the  oxygen,  being  rapidly  converted  in 
presence  of  water  into  hydrate,  and  setting  atomic  oxygen 
free,  the  equations  being 

Zn  +  H,  O  +  O,  —  Zn  H,  O.  +  O. 

It  is  this  atomic  oxygen,  which  the  author  supposes  to  be  the 
efficient  agent  in  the  subsequent  formation  of  hydrogen  peroxide 
and  nitrous  acid,  and  the  origin  of  the  energetic  oxidation  of  the 
neutral  indigo  solution  and  of  the  decomposition  of  the  potassium 
iodide  in  presence  of  starch. 

\To  he  continued,] 
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Appendix. 

The  principal  portion  of  thb  First  Memoir  was  read  at  the  June 
meeting  of  the  Society,  but  its  publication  was  delayed  by  the 
pressure  of  other  duties  subsequently  devolving  on  the  author. 

Since  the  article  was  written  I  have  had  the  pleasure  of  receiving 
letters  both  from  Prof.  Hoppe-Seyler  and  from  Prof.  Baumann,  the 
former  dated  November  17,  1883,  and  the  latter,  December  10th. 
Prof.  Hoppe-Seyler  has  likewise  kindly  sent  me  reprints  of  his 
papers  in  the  Zeitsch.  f  (Ir  Physiol.  Chemie,  bearing  upon  the  mat- 
ter referred  to,  and  these,  together  with  an  extract  from  his  letter, 
which  I  shall  take  the  liberty  of  quoting,  will  best  illustrate  the 
history  of  the  subject.  Prof.  Hoppe-Seyler  says,  *  *  *  *  "  Both  of 
us  nearly  at  the  same  time  and  quite  independently  of  one  another, 
have  investigated  the  properties  of  active  oxygen,  and  in  general 
with  the  same  results.  But  it  would  appear  from  a  passage  in  your 
memoir,  *  The  conversion  of  carbon  monoxide  into  carbon  diox- 
ide by  active  {i.  e.  nascent)  oxygen,'  that  my  earlier  publications 
have  remained  unknown  to  me.  You  there  remark,  *  According  to 
these  views  the  oxidizing  effect  of  palladium  hydrogen,  as  noted 
by  Iloppe-Seyler  at  a  late  period  in  the  history  of  these  researches,' 
etc. 

"  My  earliest  'observations  u])on  the  activating  agency  of  hydro- 
gen when  in  stat.  nasc.  were  published  as  far  back  as  1876,  and  in 
1877  were  further  elucidated  in  my  Handb.  der  physiol.  Chemie. 
The  powerfully  oxidizing  action  of  H  in  stat.  nasc.  in  the  presence 
of  oxygen  when  palladium-hydrogen  is  employed,  I  had  already 
intimated  in  a  preliminary  note  dated  February  21,  1878,  and 
shortly  after  this  it  was  fully  described  in  the  spring  of  1878  in 
Zeits.  fdr  physiol.  Chemie,  Bd.  II.,  p.  22.  Some  further  observa- 
tions caused  me  to  publish  a  short  summary  of  the  results  so  far 
obtained,  in  the  Berichte.  The  formation  of  H,0,  in  certain  reac- 
tions  I  had  already  noted  in  the  beginning  of  my  investigations, 
but  the  oxidations  which  are  effected  by  the  agency  of  H  in  stat, 
nasc.  are  more  energetic  than  those  produced  by  K^O,." 

The  statement  alluded  to  by  Prof.  Hoppe-Seyler  (Zeitsch.  fOr 
physiol.  Chemie,  Bd.  II.,  p.  22)  is  as  follows  :  "By  far  the  most  in- 
teresting reduction  which  active  hydrogen  is  capable  of  effecting,  is 
that   of   free   indifferent  oxygen,  attended  with  the  formation  of 

water,  whether  it  results  in  this  case  that  hereby OH  or  a 

ombination  HO-0 or  H^O  H O — ^is  formed.     This  is  the 
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origin  of  powerful  oxidations,  which  indifferent  oxygen  is  not 
capable  of  effecting." 

Pages  24  and  25,  of  the  same  article  contains  the  statement 
alluded  to  by  Baumann,  as  showing  that  I  was  anticipated  by 
Hoppe-Seyler,  in  stating  that  H,0,  is  a  product  consequent  upon 
the  formation  of  atomic  oxygen  in  presence  of  water.  It  is  as  fol- 
lows : — 

'^  Like  the  liberated  hydrogen  atom,  so  also  the  0-atom  cannot 
remain  free,  but  in  case  no  other  oxidizable  substances  are  present 
it  forms  with  water  or  indifferent  oxygen,  either  H,0,  or  O,." 

"  The  occurrence  of  nitrous  acid  in  the  combustion  of  hydrogen 
with  air  has  givenp  occasion  to  Bunsen  (Gasometr.  Meth.  1857,  p. 
65)  to  set  forth  appropriate  precautions  in  gas  analysis.  Re- 
cently Zoller  and  Grete  (Ber.  deutsch.  Chem.  Gesell.  X,  2144),  have 
recognized  the  occurrence  of  small  but  clearly  distinguishable 
quantities  of  NH^NO,  in  the  combustion  of  pure  hydrogen  gas  in 
pure  atmospheric  air." 

"  The  action  of  hydrogen  upon  indifferent  oxygen  is  the  same 
therefore  as  the  action  of  many  other  substances,  which  possess  a 
very  strong  affinity  to  oxygen,  such  strongly  reducing  substances, 
for  example,  as  phosphorus  and  magnesium." 

"It  has  been  lately  found  by  Kammerer  (Berichte  X,  1684)  that 
in  the  combustion  of  magnesium  in  air,  nitrous  acid  is  formed.  In 
the  slow  combustion  of  P  at  least  one  atom  of  oxygen  becomes 
active  for  every  molecule  P,". 

P,  +  3H.0  +  20.  =  2  (PO.  H.)  -f  O 

"  The  discovery  of  Schonbein  that  powdered  zinc  and  iron,  when 
shaken  up  with  air  and  water,  give  rise  to  the  formation  of  H,0, 
can  likewise  be  explained  in  hardly  any  other  manner  than  as  a 
result  of  a  reduction  of  the  indifferent  oxygen." 

"None  of  these  processes,  however,  shoWs  simply  and  clearly 
like  the  decomposition  of  palladium-hydrogen  does,  the  reduction 
and  oxidation  effected  by  means  of  such  decomposition." 

I  am  very  glad  to  yield  to  Prof.  Hoppe-Seyler  the  merit  of  hav- 
ing investigated  the  phenomena  consequent  upon  the  evolution  of 
atomic  oxygen  in  a  large  number  of  cases,  and  more  especially  in 
that  arising  from  the  contact  of  palladium-hydrogen  in  contact 
with  air  and  water.  And  the  difference  between  his  labors  and  my 
own  appears  to  consist  in  the  fact  that  whilst  Hoppe-Seyler  was 
engaged   upon   the   demonstration   of   the    formation   of    atomic 
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oxygen  itself  as  the  main  topic  of  inquiry,  I  was  more  intent  upon 
establishing  the  thesis  that  whensoever  atomic  oxygen  is  produced 
in  the  presence  of  air  and  water,  ozone,  hydrogen  peroxide  and 
ammonium  nitrite  are  necessarily  and  simultaneously  formed  as 
secondary  products.  This  hypothesis  led  me  to  anticipate,  in  entire 
ignorance  of  Hoppe-Seyler's  labors,  the  formation  of  HtO,  when 
palladium-hydrogen  is  agitated  in  contact  with  water  and  air,  to 
establish  the  fact  of  its  formation  by  experimental  proof,  and  to 
determine  quantitatively  its  amount.  I  think  it  not  invidious,  nor  an 
undue  detraction  from  the  merits  of  Hoppe-Seyler's  discoveries,  to 
claim  for  myself  priority  in  the  two  latter  points. 
Stevens  Institute  op  Technology,  • 

December  15, 1883. 


ON  A  NEW  OVERFLOW  PIPETTE. 

Geo.  S.  Eysteb,  Ph.D. 

The  well  known  Overflow  Pipettes  of  Gay-Lussac  and  Stas, 
whilst  adapted  for  the  accurate  measurement  and  delicacy  of  a 
given  volume  of  a  solution,  are  not  so  fit  for  the  use  of  corrosive 
fluids,  and  are  not  easily  extemporized  from  materials  commonly 
found  in  a  laboratory. 

The  following  pipette  is  especially  adapted  for  use  in  alkalime- 
try, and  for  the  employment  of  such  corrosive  solutions  as  are 
used  in  the  "  copper  "  method  of  estimating  sugar  (Fehling's,  &g,) 

An  ordinary  pipette,  graduated  to  deliver  a  definite  volume,  is 
clamped  in  a  reverse  position  ;  that  is  with  the  mark  down^  and  the 
jet  ujy,  A  short  piece  of  rubber  tube  connects  the  end  that  is 
now  the  lowest  end  with  one  arm  of  a  glass  T  tube,  the  other  arm 
of  which  is  provided  with  the  usual  Mohr  burette  tip  ;  or  with  a 
glass  bead  cock. 

This  glass  bead  cock  is  simply  a  short  piece  of  glass  rod,  some- 
what larger  than  the  bore  of  the  rubber  tube,  fused  into  a  bead. 
This  bead  inserted  into  the  rubber  tube  effectually  stops  the  flow. 
When  it  is  desired  to  open  the  cock,  a  slight  pinch  of  the  tube 
over  the  place  where  the  bead  is  concealed,  will  open  a  channel  for 
the  passage  of  the  solution.  The  flow  can  be  regulated  with  the 
greatest  nicety.  This  piece  of  apparatus  is  old,  but  does  not  seem 
to  be  as  generally  known  as  it  should  be. 
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To  the  lateral  arm  is  attached  the  rubber  tube  and  pinch  cock 
which  supplies  the  pipette  with  the  solution  from  the  reservoir. 
The  reservoir  is  either  a  common  bottle,  provided  with  a  syphon, 
or  an  aspirator  bottle.  The  higher  the  level  of  the  reservoir  above 
the  tip  of  the  pipette,  the  quicker  the  pipette  will  be  filled. 

In  place  of  the  glass  cups  used  in  the  Stas  pipette,  I  make  use  of 
the  following  arrangement  to  catch  the  overflow  from  the  open 
end. 

A  large  test  tube  is  fitted  with  a  cork  with  two  holes.    Through 
one  the  jet  of  the  pipette  is  passed.     One  arm  of  a  rather  wide 
bent  glass  tube  is  inserted  in  the  other  hole.     This  is  the  drip  tube 
and  is  provided  with  a  rubber  tube  to  carry  away  the  excess  of 
solution. 

It  is  easy  to  see  the  mode  of  action.  When  the  pinch  cock  lead- 
ing to  the  reservoir  is  opened,  the  solution  enters  and  fills  the 
pipette  ;  the  air  escapes  through  the  drip  tube.  When  the  solution 
is  to  be  delivered,  the  lower  cock  is  opened,  and  the  fluid  run  out 
until  the  mark  is  reached ;  the  air  meanwhile  enters  by  the  drip 
tube,  and  for  this  reason  care  must  be  taken  to  have  the  drip  tube 
as  wide  as  possible,  and  not  to  allow  the  rubber  drainage  tube  to 
dip  beneath  the  fluid  in  the  vessel  it  connects  with. 

The  error  due  to  reading  the  meniscus  in  a  reverse  position  is 
easily  corrected,  and  in  many  cases  will  be  eliminated  in  standard- 
izing the  solutions. 

I  give  the  simplest  form,  and  one  readily  made  from  easily  avail- 
able materials. 

If  one  is  somewhat  expert  in  glass  blowing,  the  end  of  the  large 
test  tube  (or  the  wide  tube  used  instead)  can  be  drawn  out  and 
bent,  so  that  its  extremity  can  be  left  open  for  the  admission  of 
air.  There  is  some  advantage  in  this  in  case  the  volume  of  the 
pipette  is  large,  but  it  is  not  necessary  in  every  case. 


ON    THE    ACTION    OF    COLD,    CONCENTRATED    SUL- 
PHURIC   ACID,    ON    LEAD    AND    ITS    ALLOYS. 

By  Lucius  Pipkin. 

Until  quite  recently  it  has  been  regarded  as  almost  indisputable 
that  the  purer  the  lead,  the  less  action  would  sulphuric  acid  have 
upon  it.     In  opposition  to  this  idea,  a  very  interesting  paper  was 
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presented  by  Mr.  James  Napier,  before  the  Glasgow  Philosophical 
Society,  a  full  report  of  which  can  be  found  in  the  Chemical  News 
for  December,  1880. 

Briefly  abstracted  it  is  as  follows  :  Sulphuric  acid  was  shipped 
in  cases  of  sheet  lead,  all  of  which  either  bulged  badly  or  burst.  To 
ascertain  the  cause  of  this  action,  the  acid,  the  lead,  and  the  gas 
causing  the  pressure  were  analyzed. 

The  acid  was  of  Sp.  Gr.  1,842  and  the  following  composition,  H, 
SO,99.78— SO,0.02— Pb  SO,0.13— Ca  SO,0.07. 

The  lead  was  of  extraordinary  purity,  containing  according  to  the 
analysis  Pb  99.96 — Cu.  0.04.     The  gas  evolved  was  pure  hydrogen. 

Exposing  a  known  surface  of  the  lead  to  the  action  of  cold  con- 
centrated sulphuric  acid,  gas  was  given  off  equivalent  to  41  cubic 
inches  per  square  foot  lead  exposed. 

Another  sample  from  a  concentrating  pan,  (No.  1)  of  the  same 
composition  gave  under  similar  circumstances,  16  cubic  inches  per 
square  foot.  A  second  sample  of  lead  (No.  2)  having  a  composition 
of  Pb.  99.50  Cu.  0.08.  Sb.  0.42  yielded  only  J  cubic  inches  per 
square  foot. 

As  a  basis  for  further  experiments,  Mr.  Napier  took  a  soft  lead 
not  analyzed,  similar  to  No.  1,  which  averaging  several  determina- 
tions yielded  9.4  cubic  inches  per  square  foot.  Calling  this  lead 
No.  3,  the  following  alloys  were  made  and  yielded  the  following 
amounts  of  gas  by  the  action  of  sulphuric  acid. 

I.  Lead  No.  3,  99.25  )  ^  ok        •     i. 

v^i         '  V  0.25  cu.  mch. 

II.  Lead  No.  3,  80.88  ) 

Cu.  0.39  V  0.10  cu.  inch. 

Sb.  0.75  ) 

m.  Lead  No.  3,  99.63  )  .  .^        •     i 
Cu.  0.37  r-^^  ^"- ^"^^^• 

IV.  Lead  No.  3,  99.64  }  ^        .     , 

Zo  r/  c  '^  CU.  incii. 
n.  ,o i  j 

The  paper  was  discussed  by  the  society,  and  the  President  in 
summing  up,  said  the  following  points  apj»eared  proven  : 

1.  Chemically  pure  lead  was  unsuitable  for  sulphuric  acid  evap- 
orating pans. 

2.  Lead  containing  certain  impurities,  and  especially  zinc,  was 
unsuitable. 

3.  Antimony  seemed  to  render  the  lead  more  durable. 
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4.  The  subject  required  further  investigation. 

It  is  to  this  investigation  that  the  remainder  of  this  paper  will  be 
devoted. 

The  lead  taken  as  a  basis  for  the  alloys  which  I  have  experi- 
mented upon,  was  a  chemically  pure  lead  made  by  Merck,  of  Darm- 
stadt, and  guaranteed  by  him.  The  method  employed  differed 
from  that  made  use  of  by  Napier,  who  measured  the  gas  evolved 
from  a  known  surface  of  lead.  ^ 

In  the  following  experiments,  the  action  of  the  sulphui-ic  acid  was 
measured  by  the  amount  of  lead  or  alloy  converted  into  sulphate, 
which  was  ascertained  by  weighing  the  alloy  before  immersing  in 
sulphuric  acid,  and  after  the  action,  cleansing  from  any  adhering 
sulphate  and  reweighing. 

In  all  forty  (40)  samples  of  lead  and  alloys  of  known  composition 
were  acted  upon  by  the  acid  and  the  action  measured.  In  some 
cases  the  results  may  appear  anomalous,  but  not  more  so  than  the 
case  reported  by  Napier,  in  which  lead  of  the  same  composition 
gave  off  under  similar  circumstances,  in  one  case  41  cubic  inches  per 
square  foot,  in  the  other  only  16  cubic  inches.  In  the  making  of 
the  tiUoys,  great  care  was  taken  to  obtain  as  homogeneous  a  mixture 
as  possible,  and  in  order  to  avoid  oxidation,  the  fusion  was  per- 
formed under  a  layer  of  powdered  charcoal.  The  making  of  40 
alloys  was  thus  by  far  the  most  tedious  part  of  the  investigation. 

The  alloys  experimented  upon  were  those  of  lead  with  antimony,, 
tin,  bismuth,  cadmium,  silver  and  zinc.  After  the  preparations  of 
the  alloys,  they  were  carefully  rolled  to  about  the  same  thickness,, 
and  the  same  sui*f  ace  exposed  in  each  case  to  the  action  of  the  same 
amount  of  acid  for  a  like  time. 

The  surface  exposed  was  2  sq.  in.,  and  the  amount  of  acid  used  10 
c.c.  The  action  was  allowed  to  proceed  24  hours  at  a  temperature 
of  20°  C. 

The  acid  employed  was  C.  P.  sulphuric  acid  of  Sp.  Gr.  1,825.  In 
the  tables  the  first  column  gives  composition  of  alloys  ;  the  second, 
the  loss  of  lead  per  sq.  foot  of  surface  exposed,  the  weight  being  in 
grammes  ;  the  third,  the  amount  of  gas  evolved  calculated  from  the 
quantity  of  lead  converted  into  the  sulphate. 

1  C.  P.  Lead.        1.296  grms.  9  cu.  in. 

2  "  2.088      "  14.5      " 

3  "  2.952      "  20.5       " 

4  "  2.232      "  15.5       " 

Average  loss  for  pure  lead,  2.160  grms.  per  sq.  foot. 
Average  gas  evolved  from  sq.  ft.,  1 5  cu.  in. 
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In  all  cases  quite  a  vigorous  evolution  of  hydrogen  took  place  at 
the  instant  of  immersion,  while  in  an  hour  scarcely  any  action  was 
perceptible.  It  will  be  noticed  that  the  quantity  of  hydrogen 
evolved  agrees  quite  closely  with  the  amount  given  off  by  lead  not 
in  Mr.  Napier's  experiments. 

In  the  case  of  the  alloys,  however,  I  did  not  find  that  the  addi- 
tion of  foreign  metals  produced  such  a  change  in  the  amount  of 
lead  converted  into  sulphate,  as  the  following  figures  will  show. 

In  computing  the  amount  of  gas,  the  loss  is  calculated  for  con- 
venience  as  entirely  lead. 

ANTIMONY   ALLOYS. 


D 

Pb. 

100  Sb. 

0.5 

parts 

1.872  gms. 

13  cu.  in. 

() 

Pb. 

100  Sb. 

1 

a 

2.016  '' 

14   " 

Pb. 

100  Sb. 

2 

u 

2.016  " 

14   « 

8 

Pb. 

100  Sb. 

3 

It 

1.512  " 

10   " 

9 

Pb. 

100  Sb. 

5 

a 

1.584  " 

11   " 

10 

Pb. 

100  Sb. 

10 

u 

1.584  " 

11  '' 

It  will  be  seen  from  this  that  under  the  conditions  of  the  experi- 
ment, the  antimony  did  not  seem  to  affect  the  lead  to  such  a  de- 
gree as  in  Mr.  Napier's  researches,  although  retarding  the  action  of 
the  acid. 

It  shows,  however,  what  a  large  amount  of  antimony  may  be 
present  without  affecting  the  solubility  of  the  lead. 

TIN    ALLOYS. 


11 

Pb. 

100  Sn. 

0.5 

parts 

2.802  gms. 

19  cu.  in. 

12 

Pb. 

100  Sn. 

1 

3.744  " 

20   " 

13 

Pb. 

100  Sn. 

2 

3.080  " 

22   " 

14 

Pb. 

100  Sii. 

3 

2.952  " 

21   " 

15 

Pb. 

100  Sn. 

0 

3.232  " 

23   " 

10 

Pb. 

100  Sn. 

10 

2.380  " 

17   " 

In  the  case  of  the  alloys  with  tin,  the  action  is  in  all  cases  aug- 
mented, but  does  not  seem  to  increase  in  proportion  to  the  amount 
of  tin  present. 


lUSMUTH    ALLOYS. 


17 

Pb. 

100  l]i. 

0.5 

parts 

1.800 

gms. 

12  cu.  in. 

18 

Pb. 

100  Bi. 

1 

a 

4.032 

28   " 

19 

Pb. 

100  Bi. 

.V 

a 

1.650 

11   " 

20 

Pb. 

100  Bi. 

3 

(6 

1.728 

12   " 

21 

Pb. 

100  Bi. 

5 

iC 

2.232 

10   " 

22 

Pb. 

100  Bi. 

10 

(i 

3.000 

25   " 

THE   ACTION   OF  SULPHURIC    ACID   ON   LEAD.  223 

The  figures  in  number  18  are  evidently  anomalous,  and  probably 
were  the  result  of  an  imperfect  admixture  or  separation  of  the  Bi 
and  Pb.  If  they  are  disregarded  we  would  have  the  general  action 
of  bismuth  in  the  alloys  with  lead  as  retarding  in  quantities  less 
than  5  per  cent.,  and  above  that  figure  hastening  the  formation  of 
lead  sulphate. 

CADMIUM    ALLOYS. 


23 

Pb. 

100  Cd. 

0.5 

parts 

1.728  gms. 

12  cu.  in. 

24 

Pb. 

100  Cd. 

1 

1.656  " 

11   " 

25 

Pb. 

100  Cd. 

2 

1.296  " 

9   " 

2G 

Pb. 

100  Cd. 

3 

1.728  " 

12   " 

27 

Pb. 

100  Cd. 

5 

1.296  " 

9   " 

28 

Pb. 

100  Cd. 

10 

3.528  " 

24   " 

In  regard  to  cadmium  we  have  it  decreasing  the  solubility  of  lead 
to  a  greater  extent  even  than  antimony,  while  above  5  per  cent,  it 
raises  its  solubility. 

SILVER  ALLOYS. 


it 


.      29  Pb.  100  Ag.  0.5 

30  Pb.  100  Ag.      1 

31  Pb.  100  Ag.      2      " 

32  Pb.  100  Ag.      3 

33  Pb.  100  Ag.      5 

34  Pb.  100  Ag.    10      " 

Silver  seems  to  exert  very  little  influence,  in  small  proportion, 
slightly  decreasing  the  action,  in  large  proportion  slightly  increas- 
ing the  solubility. 


1.584  gms. 

11  cu.  in. 

1.728  " 

12   " 

1.944  " 

13   " 

1.584  " 

11   " 

2.016  " 

14   " 

2.448  '' 

17   " 

ZINC  ALLOYS. 

35 

Pb. 

100  Zn 

0.5 

parts 

2.664  gms. 

18 

cu  in. 

36 

Pb. 

100  Zn 

1 

2.304  " 

16 

37 

Pb. 

100  Zn 

2 

3.816  " 

26 

38 

Pb. 

100  Zn 

3 

2.664  " 

18 

39 

Pb. 

100  Zn 

5 

4.032  " 

28 

40 

Pb. 

100  Zn 

10 

4.392  " 

30 

The  solubilities  of  the  alloys  of  lead  and  zinc  are  thus  greater 
than  those  of  lead  with  any  other  metal  experimented  upon.  To 
sum  up  the  results  of  the  work,  it  appears  : 

1.  The  metals.  Antimony,  Bismuth,  Cadmium,  and  Silver  in 
small  quantities,  protect  lead  from  the  action  of  the  cold  sulphuric 
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aoid ;  while  in  proportions  above  5  per  cent.,  they  all,  with  the  ex- 
ception of  antimony,  increase  the  solubility. 

2.  Antimony  when  present  even  to  the  amonnt  of  10  per  cent,  de- 
creases the  solubility  of  the  lead. 

3.  Tin  and  zinc  alloys  are  more  affected  than  pure  lead. 


ACTION  OF  CONCENTRATED  SULPHURIC  ACID,  At  100^ 

C,  ON  LEAD  AND  ITS  ALLOYS. 

By  L.  Pitkin. 

The  only  work  of  any  importance  done,  in  the  estimation  of  the 
effect  produced  upon  lead  by  hot  concentrated  sulphuric  acid,  is  that 
of  Bauer.  The  acid  used  by  him  was  170<>  T.  (Sp.  Gr.  1.848),  the 
amount  of  lead  or  alloy  taken  0.2  gramme,  and  the  amount  of  acid 
used  50  c.c.  A  brief  abstract  of  his  work,  so  far  as  it  relates  to  al- 
loys used  by  me,  is  here  given. 

I.  Pure  lead, — The  first  sensible  evolution  of  gas  was  at  176®  C, 
a  stronger  action  taking  place  at  190*>  C,  while  at  230*^ — ^240*^  C. 
all  of  the  lead  was  suddenly  changed  to  sulphate. 

XL  Lead  and  bismuth  alloys, — 

(a).  Pb.  90  per  cent.,  Bi.  10  per  cent. 
Action  begins  at  150®  C,  continues  quietly  to  lyO°  C,  when  all 
of  the  metal  is  decomposed. 

(h),  Pb.  96  per  cent.,  Bi.  4  per  cent. 
This  alloy  decomposes  more  quickly  than  (a),  the  action  termi- 
nating at  130^—140°  C. 

(c).  Pb.  99.27  per  cent.,  Bi.  0.73  per  cent. 
Rapid  and  sudden  decomposition  at  160^  C. 

III.  Lead  and  antimony  alloys, — 

(a).  Pb.  90  per  cent.,  Sb.  10  per  cent. 
A  slow  and  even  decomposition  takes  place,  beginning  at  190^  C, 
terminating  at  240°  C. 

(b),  Pb.  95  per  cent.,  Sb.  5  per  cent. 
Decomposition  begins  at  180^  C,  terminating  at  225°  C. 

(c).  Pb.  99  per  cent.     Sb.  1  per  cent. 
Action  begins  at  250°,  ends  at  280°  C. 

IV.  Lead  and  tin  alloys, — Sudden  decomposition  at  200^  C. 
The  alloys  used  by  me  in  determining  the  effect  of  hot  acid  were 
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the  same  as  those  employed  in  estimating  the  action  of  cold  acid, 
namely,  lead  with  antimony,  tin,  bismuth,  cadmium,  silver,  and 
zinc.  The  amount  of  acid  was  as  before,  10  c.c.  and  the  surface  ex- 
posed 2  sq.  in.,  but  the  time  of  exposure  was  1  hour,  instead  of  24 
hours,  as  in  testing  with  cold  acid.  The  amount  of  gas  given  off 
per  square  foot  was  not  calculated,  as  that  factor  would  be  essential 
only  in  the  employment  of  lead  for  cases.  The  amount  of  lead  or 
alloy  converted  into  sulphate  per  square  foot  n  given  in  grammes. 

The  four  samples  of  pure  lead,  exposed  to  the  action  of  concen- 
trated acid  at  100^  C.  for  one  hour,  gave  very  concordant  results,  as 
follows  : 

41.  Pure  lead 1.368  Grammes. 

42.  «        1.152         " 

43.  "        1.224        " 

44.  "        1.080        « 

The  effect  of  antimony  in  composition  with  lead  is  shown  in  the 
following  experiments  : 

45.  Pb.  100  parts,         Sb.  i  part 2.952  6. 

46.  "  "    1    "  . . . .  3.672  G. 

47.  "  "   2    *'  . . . .  3.528  G. 

48.  "  "   3    "  . . . .  3.096  G. 

49.  "  "   5    "  . . . .  2.736  G. 

50.  "  *'10  "  ....  2.962  G. 

Upon  immersing  the  alloy,  very  little  gas  was  given  off,  and  for 
40  minutes  the  acid  remained  clear.  It  then  commenced  to  cloud, 
and  the  alloy  taken  out  at  the  end  of  the  hour  was  covered  with 
black  slime.  It  will  be  seen  that  at  100^  C.  the  action  of  antimony 
is  not  that  of  a  preservative  of  the  lead,  as  is  the  case  with  cold 
acid  ;  while  from  the  experiments  of  Bauer,  quoted  above,  it  seems 
quite  likely  that  at  elevated  temperatures  the  alloy  with  antimony 
may  be  more  resisting  than  pure  lead.  The  relative  solubilities  of 
the  alloys  at  ordinary  temperatures  and  at  100^  C.  are  by  no  means 
constant,  and  this  forms  one  of  the  most  interesting  features  of  the 
investigation  ;  thus,  if  at  common  temperatures  the  alloys  with 
antimony,  are  found  more  insoluble  than  those  with  zinc,  we  cannot 
predicate  the  same  relation  with  acid  at  100^  C.  In  regard  to  the 
action  of  tin  upon  lead,  as  affecting  its  solubility,  the  following  re- 
sults were  obtained : 
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51.  Pb.  100  parts,         Sn.  ^  part 1.008  G. 

52.  "  «  1  "  . . . .  0.792  G. 

53.  "  "  2  "  . . . .  0.864  G. 

54.  «  "  3  "  . . . .  tt792  G. 

55.  «  "  6  "  . . . .  0.864  6. 

56.  ''  "  10  "... .  0.864  G. 

It  will  be  remembered  that  one  of  the  general  results  obtained 
from  the  experiments  with  cold  acid  was,  that  at  ordinary  tempera- 
tures the  alloys  of  lead  and  tin  were  more  easily  attacked  than  those 
with  antimony,  or  pure  lead  itself,  and  yet  at  this  temperature  we 
see  the  case  revefsed. 

It  is,  however,  in  regard  to  bismuth  that  the  most  curious  effects 
were  found  to  be  produced  by  the  composition  of  the  alloy.  The 
following  figures  will  fully  explain  the  peculiar  action  of  the  bis 
muth : 

57.  Pb.  100  parts,  BL    i  part. ; 24.840  G. 

58.  «  u      I  u  22.248  G. 

59.  "  "      2  "  1.800  G. 

60.  "  "      3  "  1.008  G. 

61.  "  •     "      5  "  1.008  G. 

62.  "  "10  "  2.160  G. 

The  results  given  in  57  and  58  appear  so  excei)tional,  not  only  in 
comparison  with  other  alloys,  but  in  regard  to  the  sadden  change 
shown  in  59  and  60,  that  it  was  decided  to  make  Experiments  57, 
58  and  60  in  duplicate. 

57.  (Duplicate)  Pb.    100  parts,  Bi.  i. .  25.920 

58.  "  "  Bi.  1 . .  22.750 
60.            "                      "              Bi.  3..     1.224 

We  here  have  a  case  in  which  not  only  the  relative  solubility  in 
hot  and  cold  acid  is  changed  as  regards  other  alloys,  but  one  in 
which  an  excess  of  the  deleterious  substance  seems  to  act  as  a  cor- 
rective. 

The  alloys  containing  ^  and  1  part  of  bismuth  to  100  of  lead  gave 
off  gas  very  plentifully,  not  only  at  the  start,  but  throughout  the 
whole  hour,  while  the  acid  became  opaque  almost  immediately,  and 
the  lead  sulphate  formed  could  be  removed  in  scales  at  the  end  of 
the  experiment. 

The  experiments  with  cadmium  alloy  gave  very  constant  results. 
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and  in  general  it  may  be  said  that,  with  the  exception  of  bismuth 
alloy,  the  figures  obtained  from  the  same  alloy  varied  much  less 
than  in  the  corresponding  trials  with  cold  acid. 

63.  Pb.  100  parts,  Cd.  i  part 1.440  G. 

64.  "  ic     1    «    1 224  G. 

65.  "  "  2  "  1.296  G. 

66.  "  .  "  3  "  1.080  G. 

67.  "  "  5  "  1.368  G. 

68.  «  "  10  "  1.152  G. 

The  action  of  cadmium  at  this  temperature  seems  to  be  neither 
increasing  or  diminishing  the  action  of  the  H,SO^  on  the  lead. 

In  the  case  of  silver  combined  with  the  lead,  we  have  the  same 
general  behavior,  six  determinations  with  varying  quantities  of  sil- 
ver giving  the  following  results  : 

69.  Pb.  100  parts,  Ag.  i  part 1.296  G. 

70.  "  a    I    u    1,080  G. 

71.  "  "  2  "    0.864  G. 

72.  "  «  3  "    0.792  G. 

73.  "  "  5  "...,.. .  0.936  G. 

74.  "  "  10  "    1.440  G. 

The  action  of  zinc  in  determining  the  solubility  of  lead  in  hot 
acid  is  in  accordance  with  its  effect  on  cold  concentrated  acid — that 
is,  increases  the  effect  of  the  acid,  but  the  action  is  not  so  marked 
as  at  ordinary  temperatures.     The  figures  for    the    experiments 

are  : 

75.  Pb.  100  parts,  Zn.  i  part 1.800  G. 

76.  "  a     I    a    1 296  G. 

77.  "  "    2  "    1.152  G. 

78.  "  "    3  "    1.080  G. 

79.  "  «    5  "    1.296  G. 

80.  "  "  10  "    1.080  G. 

We  can  easily  see  from  the  results  we  have  obtained  the  import- 
ance of  testing  the  lead  employed  in  H^SO^  working,  and  for  this 
no  extended  analysis  is  required.  The  operation  consists  simply  in 
immersing  the  lead  in  acid,  more  or  less  concentrated  according  to 
the  strength  of  the  acid  with  which  it  will  be  brought  into  contact 
in  actual  working,  and  at  the  temperature  to  which  it  will  be  sub- 
jected in  the  manufacture  of  acid. 

Mr.  McTear  says  :  "  The  simplest  safeguard  against  risk  to  pans, 
etc.,  giving  way  would  be  a  careful  testing  of  the  lead  previous  to 
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• 


being  made  into  sheets.  For  this  purpose  it  will  not  be  necessary 
to  make  an  analysis,  bat  simply  to  put  clean,  thin  shavings  of  lead 
into  a  test-tube  and  cover  with  pure,  cold  vitriol,  the  amount  of  ac- 
tion would  then  be  clearly  visible."  * 

It  is,  however,  clear  that  the  action  of  cold  acid  is  no  sure  crite- 
rion of  the  effect  that  hot  acid  will  have  upon  the  lead ;  so,  to 
avoid  error,  it  is  much  safer  to  test  the  lead  under  the  conditions  of 
its  actual  employment. 

In  order  to  briefly  sum  up  the  results  of  experiment,  it  will  be  ad- 
vantageous to  compare  the  average  of  the  alloys  with  pure  lead  as 
unity  both  at  ordinary  temperatures  and  at  100°  C.  The  following 
table  will  therefore  express  the  average  solubility  or  liability  to  for- 
mation of  sulphate  of  the  alloys  in  terms  of  lead.  In  each  case  the 
total  of  the  relative  solubilities  is  divided  by  six  (the  number  of 
members  in  the  class),  for  the  average  solubility  of  the  alloys  : 

20°  C.  lOQo  C. 

Pure  lead 1.00  1.00 

Pb.  100,  Sb.  1  to  10  parts 0.81  2.75 

Pb.  100,  Sn.  1  to  10      "     1.42  0.75 

Pb.  100,  Bi.  1  to  10      "     1.10  *  7.69 

Pb.  100,  Cd.  1  to  10      "     0.86  1.10 

Pb.  100,  Ag.  1  to  10      "     0.87  0.93 

Pb.  100,  Zn.  1  to  10      "     1.53  1.10 


OBITUARY. 

Dr.  Johx  Lawrence  Smith,  died  at  his  home  in  Louisville, 
Kentucky,  on  the  12th  of  October  last,  in  his  65th  year,  having  been 
born  near  Charleston,  South  Carolina,  on  the  16th  of  December, 
1818.  He  had  been  for  some  years  in  rather  delicate  health  and  had 
of  late  retired  very  much  from  the  active  duties  of  the  laboratory, 
but  maintained  his  interest  in  scientific  studies. 

Dr.  Smith  pursued  his  academic  studies  at  the  University  of  Vir- 
ginia, with  which  he  was  later  connected  as  a  professor.  His 
medical  degree  was  taken  at  the  Medical  College  of  Charleston. 
Immediately  after  this  he  went  to  France  and  Germany,  where  he 
zealously  followed  his  medical  studies,  as  also  chemistry,  physics 
and  mineralogy.  While  yet  a  student  of  medicine  at  Charleston, 
he  commenced  his  original  work  by  sending  to  Silliman's  Journal  a 
paper,  "  On   a   new   method    of    making   permanent    magnets   by 
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galvaniBm."  In  1841  he  oommenced  his  contributions  from  Paris 
in  a  memoir  on  the  detection  of  arsenic  in  the  human  body,  and  for 
the  term  of  his  residence  abroad  he  was  a  regular  correspondent  of 
the  American  Journal  of  Science.  The  list  of  his  papers  in  the 
Royal  Society's  catalogues  embraces  seventy-eight  titles,  down  to 
1873.  In  that  year  Dr.  Smith  printed  in  a  volume  of  four  hundred 
pages,  8vo.,  a  collection  of  the  more  important  of  his  original 
researches,  embracing  forty-seven  titles. 

Dr.  Smith  returned  to  Charleston  in  1844  from  his  first  European 
residence,  and  commenced  his  professional  work  as  a  physician, 
which  was,  however,  so  little  to  his  taste  that  he  soon  abandoned  it 
for  the  life  of  an  investigator  in  scientific  pursuits.  As  assayer  of 
the  State  of  South  Carolina,  he  made  a  study  of  (he  soils  adapted 
to  the  growth  of  cotton — analyzing,  also,  the  marls  used  as  fertil- 
izers. The  Turkish  Government  soon  called  him  to  Constantinople 
as  one  of  a  commission  to  promote  the  growth  of  cotton  in  Asia 
Minor.  But  his  active  mind  developed  new  lines  of  investiga- 
tion and  opened  up  sources  of  wealth  before  unknown  in  the 
Sultan's  dominions,  especially  in  the  important  discovery  of  Emery, 
*of  which  he  gives  us  the  first  account,  setting  forth  its  geology  and 
mineralogy.  The  Morse  telegraph  was  developed  while  Dr.  Smith 
was  in  Turkey,  and  he  wrote  immediately  to  the  writer  to  send  him 
an  outfit  of  telegraphic  apparatus  which  he  set  up  at  the  Sultan's 
palace,  communicating  with  the  port. 

His  memoir  on  the  Emery  was  communicated  to  the  French 
Academy  of  Science,  and  was  with  distinguished  encomiums  ordered 
for  publication  in  the  Memoirs  des  Savants  Et'Aingersy  He  sub- 
sequently extended  his  researches  to  the  Emery  of  Chester,  Massa- 
chusetts. 

During  his  brief  occupancy  of  the  Chair  of  Chemistry,  at  the 
University  of  Virginia,  he  carried  out  his  elaborate  research  on 
American  minerals,  devising  and  perfecting  his  method  for  the 
determination  of  alkalies  in  the  silicate.  Professor  Johnson,  in  the 
American  edition  of  Fresenius,  says  Professor  Smith's  method  is  by 
far  the  most  convenient  and  accurate  for  separating  alkalies  from  a 
silicate,  and  is  universally  applicable,  except,  perhaps,  in  presence  of 
boracic  acid. 

In  1854  Dr.  Smith  was  called  to  Louisville  on  the  resignation  of 
Professor  Silliman  of  the  Chemical  Chair  in  the  Medical  Depart- 
ment, as  his  successor,  and  this  chair  he  held  for  several  years. 
Here  he  married  Miss  Guthrie,  who  survives  him.      They  had  no 
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children.  By  their  marriage  Dr.  Smith  became  possessed  of  an 
ample  fortune  which  enabled  him  to  devote  himself  with  renewed 
zeal  to  scientific  work,  visiting  Europe  at  frequent  intervals  to  confer 
with  his  scientific  friends  at  the  French  capital,  and  gather  objects 
of  interest,  especially  in  the  department  of  Meteors,  to  the  study  of 
which,  as  is  well  known,  he  devoted  much  time  and  contributed 
many  important  memoirs.  The  subject  of  his  last  paper,  in  June  of 
1883,  was  "  On  the  Concretions  in  Meteoric  Iron,"  detailing  new 
methods  of  research,  of  which  he  says,  '^  if  my  health  permits  I 
shall  complete  them  before  many  months."  These  were  his  last 
published  words  !  Fortunately  for  science  his  very  large  and  fine 
collection  of  Meteorites  was  purchased  by  Harvard  University  only 
a  few  days  before  his  death. 

Few  have  done  so  much  for  American  mineralogy  as  Dr.  Smith, 
and  done  it  so  well.  His  works  were  widely  recognized,  and  few 
Americans  have  been  rewarded  by  so  many  elections  to  learned 
societies.  The  following  list  embrace  the  more  important  both 
domestic  and  foreign  ; 

Member  of  the  American  National  Academy  of  Sciences  ;  of  the 
Chemical  Society  of  Berlin  ;  of  the  Chemical  Society  of  Paris  ;  of 
the  Chemical  Society  of  London  ;  of  the  Societe  d'Encouragement 
pour  I'Industrie  Nationale  ;  of  the  Imperial  Mineralogical  Society 
of  St.  Petersburg  ;  Corresponding  Member  of  the  Boston  Society 
of  Natural  History ;  of  the  American  Academy  of  Arts  and 
Sciences  ;  of  the  American  Philosophical  Society  ;  American  Bureau 
of  Mines  ;  the  Societe  des  Sciences  et  des  Arts  de  Hainaut,  etc. 
Chevalier  de  la  Legion  d'Honneur  ;  Member  of  the  Order  of  Nichan 
Iftahar  of  Turkey  ;  Member  of  the  Order  of  Medjidieh  of  Turkey  ; 
Chevalier  of  the  Imperial  Order  of  St.  Stanislas  of  Russia  :  cor- 
respondent of  the  French  Institute. 

All  who  knew  Lawrence  Smith  loved  him.  He  was  one  of  the 
most  amiable  of  men  and  yet  a  strong  character.  One  who  knew 
him  well  says  justly  of  him  :  "  Eminent  in  his  profession  he  was 
more  than  eminent  in  his  home.  He  was  a  gentleman,  truly,  but 
he  was  a  man  of  affairs,  a  man  of  convictions,  a  man  among  men> 
who  though  absorbed  in  scientific  pursuits,  took  a  sincere  and  pro' 
found  interest  in  j)ublic  questions  and  events.  He  had  not  an  enemy 
on  earth,  despite  the  positivity  and  transparency  of  his  opinions,  and 
he  goes  to  his  last  rest  leaving  the])eople  with  whom  he  was  so  long 
identified  to  mourn  the  loss  of  a  citizen  of  whom  all  were  proud  and 
whom  everybody  loved  and  honored."  B.  Siiximan. 
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Abstracts  from  Journal  of  the  London  Chemical  ISoeiety.    By  E.  Waller.  Ph.D 

Contributions  to  tlie  Chemistry  of  Tartaric  and  Citric 

Acid«  Compiled  form  the  manuscripts  of  B.  R.  Grosjean  by  R. 
Warington.  (XLIIL,  p.  331).  Different  specimens  of  powdered 
citric  acid  lost  water  of  crystallization,  by  drying  over  oil  of  vitriol, 
very  unequally.  Of  these  specimens  one  lost  all  its  water  in  15 
days,  another  in  24  days,  while  another  scarcely  lost  the  whole  in 
60  days.  The  cause  seems  to  be  different  conditions  prevailing  at 
the  time  of  crystallization. 

M.  Grosjean's  method  for  determining  "  precipitable  acid  in 
lemon  juice,  &c.,  in — neutralization' with  soda,  addition  of  calcium 
chloride,  and  boiling  in  a  salt  or  glycerine  bath.  After  filtering 
off  the  first  precipitate,  the  filtrate  and  washings  are  neutralized 
with  dilute  ammonia  and  concentrated.  A  second  concentration 
is  also  made.  The  precipitates  are  ignited,  and  the  amount  of 
citric  acid  calculated  from  the  neutralizing  power  of  the  resulting 
calcium  carbonate.  The  proportion  of  free  acid  determined  by 
acidimetry,  is  usually  slightly  in  access  of  the  amount  of  precipita- 
ble acid  in  lemon  juice,  bergamot  juice  and  lime  juice,  the  ratio 
being  91  to  103  of  precipitable  to  100  of  free  acid.  In  orange 
juice  it  is  about  19  per  cent,  precepitable  to  100  of  free.  Specific 
gravity  is  not  a  safe  guide  for  the  value  of  lemon  juice. 

The  prolonged  concentration  of  tartaric  acid  per  steam  causes  a 
partial  conversion  of  the  acid  into  meta  tartaric  acid.  By  diluting 
and  boiling  the  solutions,  or  allowing  them  to  stand  for  some  time 
in  the  cold,  the  reverse  change  takes  place. 

The  presence  of  free  sulphuric  acid,  diminishes  very  much  the 
solubility  of  tartaric  acid  in  water. 

A  hot  saturated  solution  of  tartaric  acid  deposited  50  per  cent,  of 
its  acid  on  standing  in  the  cold  for  some  days.  With  the  addition 
of  100  volumes  of  brown  oil  of  vitrol  (Sp.  gr.  1,713)  70  per  cent,  of 
the  tartaric  acid  present  was  deposited. 

Note  on  a  Basic  Ammonio  Copper  Snlpliate.  S.  U.  Pick- 
ering.    (Vol.  XLIII,  p.  336). 

On  adding  ammonia  to  a  nearly  saturated  solution  of  copper  sul- 
phate until  the  composition  was  about  Cu  SO^,  3  N  H,  and  allowing 
it  to  stand,  a  violet  blue  deposit  separated  probably  consisting  of 
Cu  SO^  4  NH,  with  some  neutral  sulphates.     On  diluting  this  solu- 
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tion,  a  dark  violet  blue  compound,  Cu  SO^  3  Cu  O  2  NH,  6  H,0, 
separated. 

A  table  of  the  series  of  analyses  made  on  this  precipitate,  is 
given. 

Note  on  the  action  of  Snlphnric  Acid  (Sp.  6r.  1.84)  upon 
Potassium  Iodide.  H.  Jackson.  (Vol.  XLIII.,  p.  339).  It 
was  found  that  when  the  sulphuric  acid  was  present  in  large  excess 
the  reaction  2  KI  -f  3H,  SO,  =  21  +  2KHS0,  +  2H,0  occurred, 
whereas  when  the  sulphuric  acid  was  only  just  sufficient  to  neutral- 
ize the  potassium,  it  was  : 

8  KI  +  9  H,  SO,  =  8  I  +  H,S  +  8  KHSO,  X  4  H,  O 

I.  Laboratory  Notes.  J.  H.  Gladstone  and  A.  Tbibe,  (Vol. 
XLin.,  p.  341.) 

I.  On  the  action  of  Light  and  Heat  on  Cane  and  Invert 

Sugars.  An  attempt  to  obtain  alcohol  and  carbonic  anhydride 
from  sugar  solutions  by  the  action  of  the  copper  zinc  couple,  though 
apparently  successful,  by  close  investigation  was  found  to  have 
been  altogether  unsuccessful.  The  CO,  obtained  (at  100®  C) 
came  from  the  splitting  up  of  an  oxy-carbonate  of  zinc,  while  no 
alcohol  was  formed,  though  a  substance  distilling  over  and  afford- 
ing the  iodoform  test,  appeared.     Heating  alone  caused  a  gradual 

darkening  of  the  sugar  solutions,  with  formation  of  this  substance, 
together  with  glucose  and  some  substance  acid  to  test  paper.    Light 

appeared  from  the  experiments  made  to  be  detrimental  to  fungoid 

growths  in  cane  sugar  solutions. 

II.  Hydroxylamine.    The  color  produced  with  this  substance 

and  the  Xessler  reagent  resembles  that  with  ammonia  when  the  so- 
lution  is  very   dilute.     More   concentrated   solutions  give  darker 

colors  and  precipitates.  The  hydroxylamine  is  rapidly  converted 
into  ammonia  by  the  zinc  copper  couple. 

HI.  Recovery  of  Iodine  from  Organic  Iodide  Residues. 

By  use  of  the  zinc  copper  couple  the  iodine  is  converted  into  zinc 
iodide  from  which  the  iodine  may  be  separated  by  the  use  of 
bleaching  powder. 

IV.  A  Residual  Phenomenon  of  the  Electrolysis  of  Oil  of 

Vitriol.  After  electrolyzing  oil  of  vitrei  it  was  observed  that 
oxygen  gas  was  evolved  from  the  electrodes  long  after  the  current 
had  been  broken.  It  was  found  to  be  due  to  the  presence  of  per- 
sulphuric  acid. 
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V.  On  alleged  tests  for  Alcohol.     The  iodoform  test  was 

found  to  be  fallacious.  Also  the  test  described  by  Davy  with 
molybdic  acid  in  sulphuric  acid.  The  blue  color  may  be  obtained 
by  several  other  reducing  agents. 

VI.  Reaction  of  the  Copper  Zinc  Couple  on  Nitric  Oxide« 

Ammonia  was  the  result  of  the  reaction  when  the  gas  was  passed 
over  a  moistened  zinc  copper  couple.  Negative  results  so  far  were 
obtained  with  free  nitrogen. 

VII.  On  the  IT  educing  action  of  Spongy  Lead.  Lead  pre- 
cipitated by  zinc  from  the  acetate  containing  presumably  no  hy- 
drogen rapidly  reduced  potassium  nitrate  to  the  nitrate.  The  ac- 
tion was  accelerated  by  heat,  and  retarded  by  the  presence  of  sul- 
phuric acid.     The  lead  had  no  action  on  solution  of  potassium 

chlorate  except  in  the  presence  of  1  per  cent,  of  H,  SO^  when  it 
slowly  changed  to  chloride. 

The  action  of  Nitrous  Anhydride  on  Glycerol.  O.  Masson. 

(Vol.  XLIII.,  p.  348.)  On  passing  nitrous  anhydride  into  glycerol 
which  is  kept  cold,  the  liquid  increases  largely  in  bulk,  and  divides 
into  two  layers.  The  smaller  layer  consists  of  an  aqueous  solution 
of  nitrous  acid,  and  various  oxidation  products  of  the  glycerol. 
The  other  layer  was  found  to  be  impure  glyceryl  tri-nitrite.  [C,  H, 
(NO,),].  It  was  purified  by  repeated  distillation  over  a  water  bath 
in  a  current  of  hydrogen.  It  is  a  mobile  volatile  liquid  of  gr.  1.291 
distilling  at  about  150°  C.  It  burns  with  whitish  flame  but  does  not 
explode  under  the  hammer.  It  is  decomposed  by  water,  nitric 
oxide  gas  being  evolved.  The  experimenter  was  unable  to  keep  the 
liquid  long  without  decomposition,  as  it  was  so  very  unstable. 

On  the  preparation  of  the  Pentathionates.     S.  Shaw. 

(Vol  XLIII.,  p.  351).  After  obtaining  the  Wackenroder  solution 
by  passing  H,S  and  SO, — (the  latter  slightly  in  excess)  for  32 
hours  through  distilled  water,  the  solution  was  neutralized  with 
normal  caustic  potash,  and  after  concentrating,  the  solution  was 
placed  in  partial  vacuum  over  sulphuric  acid.  The  successive  crops 
of  crystals  contained  : — 


Ist  Crop 

K:S  =  2:4 

2d      " 

K:S  =  2:4 

3d      " 

K:S  =  2:4.6  ) 

4th    « 

K:S  =  2:4.6  [ 

Mixed. 

5th    " 

K:S  =  2:4.6  ) 

6th    " 

K:S  =  2:5 

Selected. 
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The  first  crystals  gave  clear  solutions  not  rendered  turbid  by  addi- 
tion of  Na  HO.  The  last  crops  of  crystals  dissolved  clear,  but  the 
solution  become  turbid  from  separation  of  sulphur  on  addition  of 
Na  HO.     A  crystallographic  description  of  the  crystals  is  given. 

Note  on  the  action  of  Allylic  Iodide  upon  Phenol  in  the 
presence  of  Lime  or  Alaminium  Foil.  P.  F.  Franki.and  and  F. 

TuRNEK.  (Vol.  XLHI.,  p.  354).  Propyl  phenol  was  the  result  of 
the  reaction  with  separation  of  hydriodic  acid  and  free  iodine. 
The  probability  seems  to  be  that  allyl  phenol  is  first  formed,  which 
is  converted  into  propyl  phenol  by  the  action  of  the  hydriodic  acid. 

Note  on  Pentathionic  Acid  in  connection  with  the  fore- 
going paper.  W.  Smith.  (Vol.  XLHI.,  p.  355).  The  peculiar 
fact  that  the  Wackenroder  solution  when  freshly  prepared  is  pre- 
cipitated by  both  acids  and  alkalies,  sulphur  separating  in  each 
case,  but  after  neutralization  does  not  present  this  phenomenon, 
being  precipitated  by  acids  but  not  by  alkalies,  is  explained  by 
the  fact  that  at  fii'st  the  free  sulphurous  acid  is  present,  affording 
the  necessary  condition  for  the  formation  of  a  clear  solution  of  thio- 
sulphate.  After  evaporation  the  sulphuric  acid  is  driven  off,  and 
the  pentathionates  left  give  precipitates  with  both  alkalies  and  acids. 

On  a  by-product  in  the  manufacture  of  Aurin.    A.  Clapa- 

REDE  and  W.  Smith  (Vol.  XLIIL,  p.  358).  In  preparing  aurin 
by  heating  together  phenol,-  oxalic  and  sulphuric  acids,  a  white 
sublimate  appears,  which  is  decomposed  by  water  and  by  alcohol, 
with  liberation  of  phenol.  They  were  found  to  be  phenol  ortho- 
oxalic  ether.  CJI,0^  -}-  2  C^H^  OH.  It  is  suggested  that  in  the 
formation  of  aurin  after  the  formation  of  phenol  sulphonic  acid, 
the  oxalic  acid  unites  with  the  phenol  to  form  the  above  compound 
while  the  sulphonic  groups  are  again  separated.  In  the  succeeding 
stage  the  action  of  the  sulphuric  acid  eliminates  formic  acid  and 
water  thus  : 

First  stage.       11,  C\  O,  +  2  [HO  C.  H,  SO.  H]  +  11,0= 

C,  H,  (\  (C,  H,  O),  -f  2  H,  SO, 

Second  stage.'    C,  H,  O,  (C,  H,  O),  -h  C.  H,  OH  = 

C  (CflX  (^>H),  O  +  H  COO  H  +  2  H,  O 

On  Samarium  and  its  compounds.    P.  T.  Clevk.     (Vol. 

XLHI.,  p.  302).  The  laborious  method  of  separating  the  samaria 
is  described  in  detail.  The  atomic  weight  of  samarium  was  deter- 
mined from  the  sulphate  believed  to  be  Sm,  (SO J,.      The    average 
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of  six  experiments  gave  in  round  numbers  150.  The  results  of  ob- 
servations of  de  Boisbaudran  and  Thalin  on  the  absorption  spectrum 
of  this  element  in  combination  is  also  given.  The  oxide  is  white, 
its  salts  more  or  less  intensely  yellow.  Analytical  results  on  the 
chloride,  chloroplatinate,  platino-cyanate,  nitrate,  acetate,  sulphate, 
selenite  and  oxalate  are  given,  as  well  as  of  the  samarium  potassium 
sulphate  2  Sm,  (SO J,  9  K,  SO^  +  3  H^O  and  samarium  ammonium 
sulphate  Sm,  (NHJ,  (SOJ^  +  8  11,0.  The  element  appears  to  be 
more  closely  related  to  didymium  than  to  any  other  element. 

On  the  rate  of  decomposition  of  Ammoniam  Nitrate.   By 

V.  H.  Veley.  (XLlil.,  p.  370.)  The  results  of  numerous  exper- 
iments are  given  in  detail.     The  conclusions  are  ; 

I.  The  rate  or  decomposition  of  ammonium  nitrate  into  nitrous 
oxide  and  water  is  dependent  not  only  upon  the  mass  of  salt  un- 
dergoing decomposition,  but  also  upon  the  proportion  of  free  nitric 
acid  present. 

II.  If  the  reaction  of  the  salt  be  rendered  alkaline  at  starting,  the 
rate  of  decomposition  gradually  increases  while  the  proportion  of 
free  acid  increases  ;  a  period  of  maximum  velocity  is  then  reached, 
corresponding  to  the  greatest  proportion  of  free  acid  ;  from  this 
point  the  rate  decreases  very  slowly,  while  the  proportion  of  free 
acid  also  decreases. 

III.  An  excess  of  ammonia  obtained  either  by  passing  in  gas,  or 
by  the  addition  of  a  basic  oxide,  will  completely  stop  the  reaction, 
even  at  temperatures  50-60°  above  the  normal  point  of  its  decom- 
position. 

IV.  If  the  reaction  of  the  salt  be  rendered  acid  at  starting,  the 
rate  of  decomposition  gradually  decreases,  while  the  proportion  of 
acid  gradually  decreases. 

V.  After  heating  the  salt  for  about  13 — 16  hours  the  rate  of 
change  becomes  practically  constant. 

On  Evaporation  in  Vacuo.  H.  McLeod.  (XLIIL,  p.  384.) 
The  paper  is  unintelligible  without  the  accompanying  figures.  The 
idea  of  the  apparatus  was  suggested  by  Wrights  (Chem.  News, 
XLIV.,  311.)  and  the  apparatus  devised  resembles  closely  that  de- 
scribed by  Prof.  Mallet  (ib  XLVIL,  218,  252)  though  it  was  con- 
structed  and  used  before  the  appearance  of  the  last  named  paper. 

Violent  ebullition  of  the  water  is  one  great  difficulty  in  the  pro- 
cess. The  evaporation  is  slower  than  by  the  ordinary  method  be- 
ing at  the  rate  of  about  50c. c.  in  2  hours.     By  the  use  of  sulphuric 
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acid  to  absorb  the  evaporated  water  the  operation  can  be  conducted 
at  only  a  few  degrees  above  freezing. 

On  the  Specific  Grayity  of  Parraffln^  Solid^  Fased  and  in 

Solation.  G.  Beilby.  (XLIIL,  p.  388).  The  paraffin  used  was 
carefully  purified  by  repeated  crystallization  from  shale  naphtha, 
steaming  and  filtering  through  bone  black.  It  fused  at  38°.  The 
results  were  : 

Sp.  Gr.  Solid  at  21^  874.0 

Dissolved  at  21^  795.4 

Fused,  (calculated  to.  21°)        795.6 

The  solvent  used  was  a  paraffin  oil  of  Sp.  Gr.  885,  at  15.5**. 

On  Homologous  Spectra.    By  W.  N,  Habtley.    (XLIIL, 

p.  390).  The  results  of  an  interesting  study  of  the  harmonic  re- 
lations between  lines  and  groups  of  lines  in  the  spectra  of  some  of 
elements,  magnesium,  zinc,  cadmium,  copper,  silver,  aluminium, 
boron  and  silicon. 

Thioxalic  Ether.  H.  F.  Morley.  (XLIIL,  p.  400).  By  ad- 
ding mercaptan  in  small  quantities  at  a  time  to  chloroxalic  ether, 
the  mixture  being  kept  cold  in  ice  water,  and  afterward  boiling  off 
the  HCl  formed,  and  finally  distilling,  some  chloroxalic  ether  first 
comes  off  at  128**.  After  that  the  temperature  quickly  rises  to 
210  and  above,  the  distillate  containing  the  thioxalic  ether.  This  is 
purified  by  repeated  distillation.  It  is  a  colorless  liquid  with  a 
faint  odor  like  that  of  garlic.  Sp.  Gr.  at  10**  1.1446.  Boils  at 
217**  C  (Corr).  It  is  decomposed  by  caustic  potash  solution  afford- 
ing potassum  oxalate,  mercaptan  and  alcohol.  A  similar  decompo- 
sition slowly  takes  place  in  water  alone. 

The  results  of  analysis  were  : 

Found.  Theory  for  C,H,,SO, 

C                        44.41  44.24                                  44.44 

H                         6.28  1.33                                    6.17 

S                                   19.24  19.75 

The  combustion  was  effected  with  a  mixture  of  copper  oxide,  and 
lead  chromate.  For  the  S  a  modification  of  Plimpton  and  Graves's 
method  for  chlorine,  (Jour  Lond  Chem  Soc,  XLL,  119)  was  used. 
The  method  of  Car  ins  gave  only  about  0.1  per  cent.  S. 

Ammonia  gas  converts  thioxalic  ether  into  mercaptan  and  ox- 
amethane. 

An   attempt  to   obtain    potassium   thio   ethyl   oxalate    by   the 
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action  of  alcoholic  potanh  on  this  sabstance  in  alcoholic  solution  re- 
salted  in  the  formation  of  potassium  ethyloxalate  and  mercaptan. 

On  the  Condensation  Products  formed  by  Benzoic  Alde- 
hyde with  Malonic  and  Isosnccinic  Acids.  Chas.  M.  Stuabt. 

(XLIII.,  403.) 

Perkin,  in  investigating  the  phenomena  of  condensation  occurring 
between  aromatic  aldehydes  and  bodies  of  the  acetic  series  of  acids 
made  use  of  an  anhydride  with  the  sodium  salt  of  the  acid,  and 
expressed  his  belief  that  the  condensation  took  place  between  the 
a*ldehyde  and  the  anhydride,  the  sodium  salt  playing  only  a  secon- 
dary part.  After  a  review  of  the  results  obtained  in  regard  to 
this  question  by  Fittig,  Payne,  Tieman  and  Claisen,  the  author 
gives  the  results  obtained  by  himself  which  go  to  show  that  the 
condensation  takes  place  with  the  sodium  salt. 

He  also  finds  incidentally  that  the  statement  in  Watts^  Dictionary 
that  ethyl  cinnamate  is  scarcely  attacked  by  fuming  nitric  acid,  is 
erroneous. 

A  Contribution  to  the  History  of  the  Constitution  of 
Bleaching  Powder.  L.  Traut  O'Siiea.  (XLIII.  410.)  The 
methods  and  results  of  various  experiments  are  given  in  detail. 
The  conclusions  are  : 

1.  That  the  excess  of  hydrate  present  in  bleaching  powder,  is  not 
a  constant  quantity. 

2.  That  the  formula  of  the  bleaching  compound  is 

Ca  (O  CI),  -f  Ca  01, 

3.  That  by  the  action  of  water  this  compound  undergoes  the 
following  decomposition  : 


2  Ca  j  %^^=Ca  (O  CI,)  +  Ca  CI, 


By  bleachiiiff  compound  the  author  designs  to  designate  the  com- 
pound at  the  expense  of  which  oxidizing  takes  place,  as  distinguished 
from  bleaching  poxoder  which  is  the  substance  obtained  by  the  ac- 
tion of  chlorine  on  calcium  hydrate. 
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Abstracts  from   ^'BerichU   der  deutseJien  ehemischen   Gesellschctfl,**   by    Percy 

Neymann.  Pb.B. 

On  phtalylacetic-acid-ether,  E.  Fischer,  and  H.  Koch,  (VoL 
XVI.,  p.  G51).  Phtalylchloride  and  sodio-acetic-acid-ether  act 
upon  each  other  at  ordinary  temperature.  The  reaction  is  about 
as  follows : 

C.H„  C,0,C1,  +  2  Na  C.H.0.=2  NaCl  +  C.H..O.  +  C,H„C,Q,,  C.H.O. 

The  last  compound  is  called  phtalyl-acetic-acid-ether.  It  is  color- 
less, crystallizes  in  prisms  which  have  the  melting  point  124°  C. 
Succinvl  chloride  acts  in  the  same  manner  with  sodio-acetic-acid- 
ether. 

On  Chinazol  Compoands.  E.  Fisher  and  Hans  Kuzel  (Vol. 
XVI.,  p.  652).  Ortho-hydrazin-cinnamic-acid  is  easily  converted 
into  the  anhydride  corresponding  to  carbostyril : 

CH=CH— CO 

NH, 

In  order  to  determine  if  it  is  possible  for  a  ring  connection  to 
exist  between  carbonyl  and  the  second  nitrogen  atom  of  the  hydra- 
zinin  group,  ethylated  hydrazinin-cinnamic-acid  was  examined.  It 
was  lioped  to  obtain  this  substance  by  reduction  of  the  nitroso- 
ethvl-amido-cinnamic  acid. 

By  reducing  with  zinc  dust  and  acetic  acid  nitrosamin  does  not 
give  hydrazin,  but  is  converted  into  a  carbon-acid  of  the  formula 
C,^II,,N, — COOII  by  losing  one  atom  of  oxygen.  This  acid  is  de- 
composed by  heat  into  carbonic  acid  and  a  base  of  the*  formula 
C,JI,,X.^.  This  has  no  similarity  with  hydrazinin,  but  reminds  of 
chinolin.     It  probably  has  the  constitution 

C      C 

c/\/\c 
c 
c 

C\/\/N 
C      N(CJIJ 

The  authors  have  called  it  "  Ethyl-cbinazol,"  and  the  correspond- 
ing acid  "  Ethyl. chinazol-carbon-acid." 
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On  a  Reaction  of  Aldehydes.  F.  Penzoldt  and  Emil  Fisher. 
(Vol.  XVI.,  p.  657).  When  mixing  diabetic  urine  with  an  alkaline 
solution  of  diazobenzol-sulfonic  acid  a  red  color  was  observed  after 
10 — 15  minutes,  which  gradually  assumed  a  violet  color.  The 
same  reaction  was  observed  in  a  solution  of  pure  grape  sugar,  and 
investigation  showed  that  this  was  a  reaction  common  to  aldehydes. 
In  the  case  of  stable  aromatic  aldehydes  the  reaction  only  takes 
place  by  addition  of  sodium  amalgam. 

On  the  Compounds  of  the  Hydrazins  with  Ketones.    H. 

Reisenegger.  (Vol.  XVI.,  p.  661).  Phenylhydrazin  combines  with 
the  various  ketones  at  ordinary  temperature  in  the  proportion  of 
equal  molecules,  by  giving  off  water.  The  products  are  constant 
in  the  presence  of  water  and  alkalies,  but  are  easily  reconverted 
into  the  generators  by  acids.  The  same  reaction  can  be  executed 
with  secondary  hydrazins. 

On  Cinnolin  Derivatives.  V.  v.  RichteV.  (Vol.  XVI.,  p. 
677).  The  investigation  was  undertaken  with  the  idea  of  preparing 
ortho-oxy-acteo-phenon  C^H^(OII)  COCII,  from  ortho-nitro- 
phenyl-propiolic  acid,  in  order  to  arrive  at  the  synthesis  of  alpha- 
cumaric  acid.  However,  the  investigation  led  to  something 
entirely  different,  by  exhibiting  a  new  group  of  compounds  which 
aro  to  be  regarded  as  derivatives  of  a  substance  C^H^N,,  which,  be- 
cause of  its  analogy  with  chinolin  the  author  has  termed  cinnolin. 

p  J,  /CH  :  CH  p  „  /CH  :  CH\ 

^•^^\   N:CH  ^'^^X   N:     N/ 

Chinolin.  Cinnolin. 

The  cinnolin  can  be  regarded  as  a  chinolin  in  which  the  CH  group 
tied  to  oxygen  is  replaced  by  a  nitrogen  atom  ;  it  contains  a  six- 
jointed  closed  ring  consisting  of  four  carbon  and  two  nitrogen  atoms. 

On  Snlphouie  Acids  of  Hydrochinon.    A.  Seyda.    (Vol. 

XVI.,  p.  687).  After  having  prepared  hydrochinon  by  Nietzki's 
method,  the  author  prepared  the  hydrochinon-mono-sulphonic  acid 
and  hydrochinon-di-sulphonic  acid.  To  obtain  the  mono-acid  one 
part  of  hydrochinon  is  heated  with  8  parts  of  mixed  sulphuric  acid 
at  50°  C.  for  three  hours  with  constant  stirring.  After  24  hours 
the  mono-acid  as  a  rule  crystallizes  out.  The  barium,  zinc,  and 
potassium  salts  are  easily  prepared. 

The  hydrochinon-di-sulphonic  acid  is  prepared  by  dissolving  one 
part  of  hydrochinon  in  5  parts  of  fuming  sulphuric  acid  and  heated 
at  100**  to  110^  for  one  hour.     The  acid  gradually  separates,  and 
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after  cooling  a  thick,  sticky  mass  is  produced.  The  free  acid  is  ob- 
tained by  precipitating  the  barium  from  the  barium  salt  with  sul- 
phuric acid.  It  crystallizes  in  long  thick  needles.  It  has  an  astrin- 
gent taste  and  effloresces  in  the  open  air. 

On     Nitro-amido    and     Oxy-methyl-anthrachinon.     H. 

Roemer  and  W.  Link.  (Vol.  XVI.,  p.  695).  For  some  time  past 
there'  is  found  in  crude  anthracene  at  times  a  higher  homologe 
termed  methyl-anthracene.  It  is  especially  found  in  the  American 
product  and  is  very  stable.  Oxidation  produces  methyl-anthrachi- 
non,  and  even  after  sulphurizing  and  subsequent  fusion  with  caustic 
soda  the  methyl  group  is  not  eliminated.  ^  Nitromethyl-anthra- 
chinon  is  prepared  by  dissolving  two  parts  of  methyl-anthrachinon 
in  cone,  sulphuric  acid  and  adding  one  part  of  nitric  acid  sp.  gr.  1.48. 
The  color  changes  from  original  red  to  yellow  and  a  crystalline 
precipitate  gradually  deposits.  After  24  hours  the  mass  is  poured 
into  water,  the  product  crystallizes  and  is  purified  from  acetic  acid. 
The  melting  point  is  at  269«>  to  270**.     the  formula  is 

c..H.o,<S2; 

Amido-methyl-anthrachinon  is  prepared  by  reducing  the  nitro 
compound  with  alkaline  solution  of  stannous  oxide.  The  amido 
compound  melts  at  202**.  It  is  dark  red  in  color  and  crystallizes  in 
needles.     The  formula  is 

Acetyl-amido-methyl-anthrachinon  crystallizes  in  bright  red  nee- 
dles, melts  at  176°  and  177°  and  has  the  formula 

p     XT  /^         ^"a 

^,4"«^,  \NH,  C,H,0 

Aeetyl-oxy methyl-anthrachinon  crystallizes  from  alcohol-  [in 
orange  colored  needles  of  the  melting  point  of  177°,  and  the 
formula  is 


C  "-0<S!'fc,H.O 


14 


It  is  remarkable  that  all  these  derivatives  have  approximately 
the  same  melting  point  : 

Methyl-anthrachinon         ....  177° 

Acetyl-amido-methyl-anthrachinon  .         .  176^-177° 

Oxy-methylanthrachinon          .         .         .  177°-178° 

Acetyl-oxy-methyl-anthrachinon      .         .  177° 
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AmidomethylanthroL  H.  Boemer  and  W.  Link.  (Vol. 
XVL,  p.  703.)  If  amido-methyl-anthrachinon  is  heated  with  hydro- 
iodic  acid  of  sp.  gr.  1.7  and  red  phosphorus  to  boiling  for  one  hour, 
then  water  added  and  washed  until  ammonia  no  longer  produces  a 
precipitate  in  the  filtrate  very  little  substance  remains  on  the  filter. 
This  compound  is  difficult  to  obtain.  The  reaction  is  entirely  differ- 
ent when  hydroiodic  acid  is  used  of  the  sp.  gr.  1.96.  If  amido- 
methyl-anthrachinon  and  half  of  its  weight  in  red  phosphorus  are 
heated  with  this  on  a  water  bath  for  one  to  two  hours  very  little 
substance  will  go  into  solution.  The  residue  is  soluble  in  dil.  hot 
hydrochloric  acid  and  cone,  hydrochloric  acid  precipitates  yellow 
needles,  the  hydrochloric  acid  salt  of  a  base.  Washing  with  water 
separates  the  acid  and  leaves  a  base,  melting  at  183^  C.  The  for- 
mula, according  to  analysis,  was  found  to  be  (C.^HjjNO).  The  com- 
pound is  called  amido-methyl-anthrol 

/C(OH)\         /CH. 

\i;H     /        \NH. 
On  the  Violet  DeriyatiTes  of  Triphenylmethane.      O. 

Fischer  and  L.  German.  (Vol.  XVI.,  p.  706.)  The  authors  assume, 
contrary  to  former  investigations  (Berichte,  XII.,800)  that  the  base  of 
methyl  violet  contains  six  methyl  groups,  and  they  base  their  opin- 
ion on  the  results  obtained  by  boiling  acetyl-tetramethylpara-rosan- 
ilin  with  cone,  hydrochloric  acid.  Acetyl  is  separated  and  the  violet 
obtained  is  the  same  as  that  obtained  by  direct  oxidation  of  tetra- 
methyl-para-leukanilin  with  chloranil. 

C,H30NHC.H  — C  and  C.H. 


OH  C 

^^\C.H,N(CH3), 

Acetyl-tetraraethyl-para-rosanilin  (green).  Methyl  violet. 

On  Tetra-Hydro-Chinolin.  L.  Hoffmann  and  W.  Koenigs. 
(Vol.  XVI.,  p.  727.)  It  is  prepared  by  heating  on  a  water  bath  a 
solution  of  one  part  of  chinolin  in  about  thirty  of  strong  hydrochloric 
acid  and  gradually  adding  three  to  three-and-a-half  parts  of  granu- 
lated tin.  The  excess  of  acid  is  driven  off  and  after  addition  of  con- 
centrated solution  of  caustic  alkali  steam  is  driven  through  the  re- 
sulting mass  carrying  chinolin  and  tetra-hydro-chinolin  with  it.  To 
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separate  these,  gaseous  hydrochloric  acid  is  led  into  the  dry  ethereal 
solution  and  the  precipitate  recrystallized  from  alcohol.  Tetra- 
hydrochinolin  is  solid  at  winter  temperature  in  the  form  of  colorless 
needles.  It  boils  at  244^-246 **.  The  author  has  prepared  a  num- 
ber of  important  derivatives. 

On  some  new  (Jlyoxalines.  Bb.  Radziszewski.  (Vol.  XYI.^ 
p.  747.)  The  author,  according  to  a  former  communication,  shows 
that  glyoxalin  is  the  first  member  of  an  homologous  series  Cn 
H,n — ,N,,  which  are  produced  by  the  action  of  ammonia  upon  a 
mixture  of  glyoxal  and  aldehydes,  or  by  the  action  of  compounds 

/OH 
CnH,„_— CH 

\NH, 

upon  glyoxal.  In  this  way  he  has  produced  glyoxal-isobutylene 
C^H,^N,  from  glyoxal  and  isobutyl -aldehyde.  Glyoxal-isoamylin 
C,H,N,  from  glyoxal  and  valeraldehyde.  Glyoxal-isocenanthylin 
CjHj^N,  from  glyoxal  and  cenanthol  ammonia. 

On  Dinitro-Cinnamic  Acid.  T.  Fbiedlander  and  J.  Maehly. 
(Vol.  XVI.,  p.  848.)  Dinitro-cinnamic- acid-ether  was  prepared  by 
adding  para-nitro-cinnamic-acid-aldehyde  into  a  mixture  of  sul- 
phuric acid  and  fuming  nitric  acid  at  20*^-30^.  The  methyl  ether 
is  similarly  prepared.     The  analysis  corresponded  to  the  formula 

/CH=C(NO,)CO,C,H, 

\N0, 
Dinitro-cinnamic  acid 

/CII=C(NO,)COOH 

C.H, 

NO, 

is  produced  when  para-nitro-cinnamic  acid  in  solution  of  cone,  sul- 
phuric acid  is  introduced  into  cooled  nitric  acid.  The  temperature 
must  not  rise  above  10°  C.  The  acid  is  decomposed  in  ice  water, 
and  no  salts  could  be  isolated.  When  the  acid  decomposes  it  sets 
free  carbonic  acid  and  forms  dinitro-styrol 

/CH=CnNO, 

c„ii. 

\N0, 
which  melts  at  199^  C. 
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Abstracts— ZiJiY«cA.  fur  Anal,  CTiemie,,  by  F.  P.  Venable,  Ph.  D. 

Determination  of  Nitrogen  in  Organic  Bodies.    By  J. 

Kjeldaul.  (Zeitsch.  Anal.  Chem.,  22.366).  The  author 
proposes  to  substitute  an  oxidation,  by  means  of  perman- 
ganate, of  the  organic  substance  in  acid  solution  for  the  oxidation 
in  alkaline  solution  as  in  the  process  of  Wanklyn. 

The  sample  is  first  strongly  heated  with  sulphuric  acid  (concen- 
trated). Nearly  all  substances  are  thus  brought  into  a  condition  in 
which  the  nitrogen  can  be  completely  converted  into  ammonia. 
The  principle  of  this  conversion  is  to  heat  the  substance  with  a  suf- 
ficiency of  sulphuric  acid  to  a  temperature  near  the  boiling  point  of 
the  acid,  and  then  to  oxidize  the  solution  thus  obtained  by  means 
of  an  excess  of  dry  powdered  permanganate.  The  nitrogen  present 
in  the  organic  compounds  is  under  these  circumstances  completely 
converted  into  ammonium  sulphate.  After  the  oxidation  and  a 
supersaturation  with  soda,  the  liquid  can  be  distilled  off  and  deter- 
mined according  to  the  usual  methods.  It  is  essential  for  this  pro- 
cess that  the  ammonium  sulphate  suffer  no  decomposition  by  the 
high  temperature  and  subsequent  treatment  with  potassium  perman- 
ganate, which  is  attended  with  a  very  violent  reaction.  Several  ex- 
periments gave  proof  that  no  sucbPdecomposition  took  place. 

In  carrying  out  the  process,  the  substance  is  placed  in  a  100  c.c. 
fiask  with  a  long  neck,  and  sulphuric  acid  is  added  in  sufiicient  ex- 
cess. It  is  then  heated  over  a  small  fiame.  The  liquid  is  at  first 
black  and  tarry  bnt  finally  clear.  The  heating  lasts  about  two 
hours.  The  temperature  should  be  a  little  below  the  boiling  point. 
The  permanganate  is  introduced  in  small  portions,  the  flame  being 
removed.  The  completion  of  process  is  known  by  the  appearance 
of  a  green  color.  When  sufliciently  cool,  water  is  added.  It  is 
introduced  into  the  distilling  apparatus,  soda  solution  added  (zinc 
turnings  having  first  been  added  to  prevent  bumping),  and  the  am- 
monia distilled  over. 

Nitrates  in  the  presence  of  organic  matter  are  converted  into 
ammonia.  The  application  of  the  process  is  doubtful  where  certain 
alkaloids  and  nitrogen  in  the  form  of  volatile  acids  occur. 

Estimation  of  Phosphoric  Acid  as  Magnesic  Pyrophos- 
phate. By  David  Linds.  (Chem.  News,  48.217).  The  author 
used,  in  the  experiments,  raicrocosmic  salt.  The  precipitates 
were  made  direct  with  magnesia  mixture,  6  p.c.  NH,  added,  and 
the  washing  done  with  1.2  p.c.  NH,.     The  experiments  were  car- 


244  ABSTBACTS  :    ZEITSCH. 

ried  out  in  sets  of  eighteen  and  averages  taken.  The  following 
conclusions  were  drawn: 

Moderate  heating  does  not  influence  the  results — precipitation  at 
or  near  the  boiling  point  gives  results  that  are  too  high. 

Large  excess  of  magnesia  mixture,  if  added  gradually,  does  no 
harm.  A  large  excess  must  be  used  in  the  presence  of  ammonium 
chloride,  oxalate,  or  citrate.  If  added  all  at  once  the  results  are  too 
high.  If  constantly  stirred,  2  c.c.  may  be  added  at  a  time.  When 
neutral  magnesia  mixture  is  used  (prepared  by  boiling  to  expel 
ammonia)  the  precipitation  is  in  complete  until  ammonia  has  been 
added.     Results  then  accurate,  and  precipitate  easily  washed. 

Precipitation  in  presence  of  much  free  ammonia  gives  a  volumin- 
ous precipitate  which  is  hard  to  wash.  If  ammonium  citrate  or 
oxalate  is  present  the  precipitate  is  ciystalline  and  compact. 
Using  a  2.5  p.c.  NH,  solution,  the  author  finds  its  solvent  action 
0.0002  grm.  per  100  c.c.  used  in  washing. 

Ammonium  oxalate,  citrate  and  chloride  have  a  solvent  action  on 
the  precipitate,  and  also,  apparently,  a  power  of  hindering  its  for- 
mation. A  large  excess  of  magnesia  mixture  prevents  both  of 
these  actions. 

These  results  may  be  compared  with  the  investigations  of  Ogilvie 
(Chem.  News,  31.274,  32.  s.l2.70!^. 

Separation  of  Bismuth  from  Copper.  By  Julius  Lowe. 
(Zeit.  Anal.  Chem.  22.495).  Solutions  of  Bismuth  and  Copper 
are  precipitated  by  potassium  and  sodium  hydroxide,  and  com- 
pletely redissolved  in  excess  in  presence  of  glycerine.  On  adding 
a  solution  of  glucose,  and  heating,  both  are  precipitated,  the  cop- 
per as  cuprous  oxide,  and  the  bismuth  as  finely  divided  metal.  If 
however,  after  addition  of  glucose  the  solution  stands  several 
hours  in  the  cold,  only  the  copper  is  precipitated  (a  little  of  the 
bismuth  is  dej)osited  after  several  days).  Quantitative  experiments 
gave  fair  results. 

Precipitation  of  Manganese  by  air  loaded  with  Bro- 
mine-vapor. By  Wolf.  (Zeit.  Anal.  Chem.,  22.520).  Instead 
of  the  usual  precipitation  of  manganese  with  bromine  water, 
after  iron  has  been  removed  bv  sodium  acetate  in  iron-ore 
analyses,  the  author  recommends  the  use  of  the  corresponding 
ammonia-salts,  and  claims  to  avoid  all  danger  of  forming  nitrogen 
bromide,  the  incomplete  precipitation  of  the  manganese,  etc.,  as 
well  as  making  a  more  rapid  determination,  by  forcing  or  drawing 
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through  the  precipitation  fiask  a  stream  of  air  which  has  first  bab- 
bled through  bromine  water  ;  15  to  20  minutes  suffices  for  complete 
precipitation  even  where  the  proprortion  of  manganese  is  large. 

Behayior  of  Silver  Chloride^  Bromide  and  Iodine  to- 
ward Bromide  and  Iodine*  By  Paul  Julius.  (Zeitsch.  Anal. 
Chem.,  22.523).  A  series  of  experiments  leads  the  author 
to  believe  that  any  halogen  used  in  excess  is  capable  of  ex- 
pelling any  of  the  others  from  their  silver  compounds.  Thus  the 
iodide  or  mixture  of  silver  iodide  and  bromide  can  be  changed  into 
the  bromide  if  air  loaded  with  vapor  of  bromine,  is  forced  over 
them  when  fused.  Silver  chloride,  too,  is  changed  into  bromide 
after  1-2  hours  action  of  bromine  vapor.  A  much  longer  time, 
(6-10  and  3-4  hours  respectively),  is  required  to  substitute  chlorine 
or  bromine  in  their  silver  compounds  by  iodine. 

Test  for  Gallic  Acid.  By  Sidney  Youxg.  (Chem.  News 
48.31.).  When  an  aqueous  solution  of  gallic  acid  is  treated  with 
a  solution  of  potassium  cyanide,  a  beautiful  red  coloration  is  pro- 
duced, which,  however,  disappears  after  a  short  time,  if  the  liquid 
is  not  disturbed,  a  brownish-yellow  color  being  left.  Purp  tannic 
acid  gives  no  coloration  with  potassium  ^cyanide,  but  commercial 
tannic  acid  invariably  contains  a  certain  amount  of  gallic  acid. 
The  reaction  is,  however,  feeble.  The  reaction  serves  them  to  dis- 
tinguish between  the  acids,  and  detect  gallic  acid  in  presence  of 
tannic. 

Identification  of  Minnte  Quantities  of  Silrer  Cyanide. 

By  C.  L.  Bloxam.  (Chem.  News,  48.59).  Precipitated  silver 
cyanide  is  amorphous  under  the  microscope.  Warmed  with  a  drop 
of  ammonia,  however,  it  will  form  distinct  needle-like  crystals. 
Silver  chloride  treated  in  the  same  way  gives  minute  octahedra. 
The  sulphocyanide  also  forms  needles,  but  its  absence  can  be 
proved  by  the  ferric  chloride  test.  These  needles  are  obtained  also 
by  boiling  with  a  strong  solution  of  sodium  carbonate  or  with 
dilute  nitric  acid. 

An  Indicator  to  Show  the  Neutral  End-reaction  in  Alka- 
limetry and  Acidimetry,  By  A.  Gawaloyski.  (Zeitsch.  AnaK 
Chem.,  22.397).  The  usual  indicators  enable  one  to  determine 
when  either  alkali  or  acid  is  in  slight  excess.  If  one  mixes  al- 
coholic solutions  of  phenolphtalein  and  dimethyl-aniline  orange, 
(so-called  methyl  orange),  an  indicator  is  obtained  which  becomes 
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deep  red  when  alkali  is  in  excess,  and  is  tinged  rose  color  by  an 
excess  of  acid.  If  neither  is  in  excess  and  the  neutral-point  has  been 
reached,  the  solution  has  from  the  indicator  a  clear  citron-yellow 
color.  The  changes  of  color  require  4-5  seconds.  The  mixed  so- 
lutions of  the  indicators  remain  for  at  least  five  days  perfectly 
good. 
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